
SDMS Document 

67722 

Volume 11 

Appendices for 
Draft Feasibility Study for the 

First Operable Unit of the SCP/Carlstadt Site 

12 April 1989 

.0€2542 



i Q Q Z H Z A 

\)V 



APPENDICES FOR PRELIMINARY FEASIBILITY STUDY 
FOR THE FIRST OPERABLE UNTT 

Appendix A - Feasibility Study Work Plan A.-1 

Appendix B - Resolution to USEPA Correspondence 
Concerning Interim Status Report Phases I and II B-1 

Appendix C - Results of Ground Water Treatability Testing C-1 

Appendix D - Contaminant Extraction Testing for Soil and 
Slixiges X>-1 

Appendix E - Solidification and Stabilization Testing for Soil 
and Sludges E-1 

Appendix F - Thermal Treatment - Incineration Testing for 
Soil and Sludges F-1 

Appendix G - Federal and State ARARs and TBCs G-1 

Appendix H - Hazardous Waste Transport Modeling H-1 

Appendlxl- Deleted I-l 

Apppndly .1 - Pplpted J - 1 

AppendixK- Cost Analysis K-1 

Appendix L - EP Tox Test Results 1^1 

•^jpendix M - Deleted M-1 

Appendix N - Ground Water Flow Calculations .....N-1 

. i . 7 . ' - ' - '• 

002543 



^ oozii 3 A 



APPENDICES 

002544 





APPENDIX A 
FEASIBILITY STUDY WORK PLAN 

C02545 



•uA ^^2msi\ 



O rti 
=n 3 

TT a 

s 002546 



i .fi;f>9 omsuA 



APPENDIX A 

On 14 December 1988 a Work Plan for the Feasibility Study/First 
Operable Unit was submitted to USEPA Region U. Following a 
review of the Work Plan EPA transmitted on 12 January 1989. 
comments to be Incorporated into the Work Plan. The 
comments were resolved and a Work Plan for the FS/FOU dated 
15 February 1989 was transmitted to EPA. 

Durlng a meeting with EPA in Edison, New Jersey on 21 
February 1989, EPA suggested a few minor changes be made to 
the Work Plan dated 15 February 1989 and that the changes 
would be requested In a letter to the Facility Coordinator of the 
PRP Committee. 

The current Work Plan is that of 15 February 1989. 

002547 
A - l 

. . • • . : , : v | • • 



' ^ 2 5 4 7 A 



FEASIBILITY STUDY WORK PLAN 
FOR THE FIRST OPERABLE UNIT 

SCIENTIFIC CHEMICAL PROCESSING SITE 
CARLSTADT, NEW JERSY 

IS February 1989 

Ronald G. lender 
Project Director 

Hf̂ rian Donovan Carlin 
Project Manger 

Prepared By: 

Environmental Resources Management^ Inc. 
855 Springdale Drive 

Extonr Pennsylvania 19341 

FILE NO. 8 0 2 - 0 1 - 0 0 - 0 1 

002548 

mk 



ojmsmA 



TABLE OF CONTENTS 
PAGE 

Section 1 - Introduction 

1.1 Scope and Objectives of this Feasibility Study 1-1 
for the First Operable Unit 

1.2 Work Plan Format 1-1 

Section 2 - Phase I - Development of Source Control 
Alternatives 

2.1 Description of Proposed Response 2-1 

2.2 Identification of Preliminary Remedial 2-1 
Technologies 

2.3 Development of Source Control Alternatives 2-2 

Section 3 - Phase II - Initial Screening of Source 
Control Alternatives 

3.1 Alternatives Screening Process 3-1 

Section 4 - Treatability Study 

4.0 Treatability of SLirficial Soils and Sludge 4-1 

4.1 Program - Part I 4-1 

4.1.1 Solidification/Stabilization Testing 4-1 
4.1.2 Ex-Situ Extraction Testing 4-2 

4.1.3 Thermal Treatment-Incineration Testing 4-2 

4.2 Program - Part II 4-2 

4.3 Treatability Study Methods 4-3 

4.3.1 Solidification/Stabilization Testing 4-3 
4.3.2 Ex-Situ Extraction Testing 4-7 

4.4 Feasibility Evaluation 4-9 

-A i; TM;-

002549|t^r^ 



^m2M%A 



/ 

SECTION 1 

INTRODUCTION 

1.1 Scope and Objectives of This F e a s i b i l i t y Study for the 
F i r s t Operable Unit 

This document is a Work Plan for the F e a s i b i l i t y Study (FS) to be 
c o n d u c t e d fo r t h e r e m e d i a t i o n of o n - s i t e s o u r c e s a t t h e 
S c i e n t i f i c Chemical Process ing S i t e in C a r l s t a d t / New Je r sey 
(SCP/Carlstadt s i t e ) . I t i s designed to i d e n t i f y and eva lua t e 
s o u r c e c o n t r o l a l t e r n a t i v e s for the remedia t ion of the f i r s t 
operable uni t (on-s i te s ludges, surface s o i l s above the c l a y , and 
shallow ground water ) . 

A number of informat ion sources inc lud ing j o u r n a l a r t i c l e s and 
vendor l i t e r a t u r e wi l l be used to evaluate remedial t e c h n o l o g i e s . 
S u f f i c i e n t i n f o r m a t i o n i s a v a i l a b l e to e v a l u a t e a number of 
remedial t e c h n o l o g i e s ; however, t h e r e a re c e r t a i n i n n o v a t i v e , 
e m e r g i n g , o r h i g h l y s i t e - d e p e n d e n t t e c h n o l o g i e s fo r which 
a v a i l a b l e i n f o r m a t i o n i s no t a d e q u a t e t o c o m p 1 e t e - t h e s e 
e v a l u a t i o n s w i t h o u t t r e a t a b i l i t y t e s t i n g . P a r t of t he 
F e a s i b i l i t y S t u d y / F i r s t Operable Uni t (FS/FOU) w i l l i n c l u d e 
t r e a t a b i l i t y s t u d i e s of l i m i t e d scope on a t l e a s t t h r e e 
remedia t ion t e c h n o l o g i e s . These t r e a t a b i l i t y s t u d i e s w i l l be 
per formed to h e l p a s s e s s t h e f e a s i b i l i t y , p r a c t i c a l i t y and 
effect iveness of va r ious source c o n t r o l remedial t e c h n o l o g i e s . 
The t e chno log i e s i n v e s t i g a t e d in these s t u d i e s may or may not 
become p a r t of the remedia l a l t e r n a t i v e ( s ) recommended a t the 
conc lus ion of the FS/FOU. The remedial a l t e rna t i ve s evaluated in 
the FS/FOU may cons is t of more than one remedial technology. The 
scope of these t r e a t a b i l i t y s tudies i s provided in Section 4. 

1.2 Work P l a n Format 

The Superfund Amendment and Reauthorization Act (SARA) was 
enacted in October 1986. The current SARA guidance (Guidance for 
Conducting Remedial Investigations and Feasibility Studies Under 
CERCLA, Interim Final, September 1988) is being followed in the 
development of the format of this FS/FOU report. 

In accordance with SARA, this FS/FOU Work Plan is divided into 
three phases: 

Phase I: Development of Source Control Alternatives 

TlM 
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Phase I I : I n i t i a l Screening of Source Control 
Al te rna t ives 

Phase I I I : Detailed Analysis of Source Control 
Al te rna t ives 

Also inc^luded w i t h t h i s Work Plan i s a s e c t i o n de f in ing the 
schedule for completion of the various tasks in the FS/FOU. 
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SECTION 2 

PHASE I 

DEVELOPMENT OF SOURCE CONTROL ALTERNATIVES 

2.1 Description of Proposed Response 

The f i r s t s e c t i o n of the FS/FpU w i l l def ine and d e s c r i b e the 
port ion of the s i t e which is being addressed. This de t e rmina t ion 
w i l l be ba sed upon d a t a p r o v i d e d in t h e o n - s i t e Remedial 
I n v e s t i g a t i o n (RI) d r a f t r e p o r t and e v a l u a t i o n s from t h e 
A l t e r n a t i v e s A r r a y d o c u m e n t . U t i l i z i n g t h e s e d a t a , a 
s i t e - s p e c i f i c statement of purpose for remedial response w i l l be 
developed. This response w i l l address the human h e a l t h r i s k , 
environmental impac ts , and exposure pathways of concern to the 
EPA. A d d i t i o n a l l y , a statement of response wi l l be developed to 
ensure compliance with the most r ecen t r e g u l a t o r y requi rements 
and g u i d e l i n e s for the Superfund Amendments and Reauthorization 
Act of 1986 (SARA). 

2.2 Iden t i f i ca t ion of Preliminary Remedial Technologies (Task 1) 

Following a d e s c r i p t i o n of the current s i t u a t i o n and the purpose 
of the r e sponse , the FS/FOU w i l l develop a r a t i o n a l sc reen ing 
p r o c e s s t h a t w i l l l e a d to s e l e c t i o n of a p p r o p r i a t e remedial 
a c t i o n ( s ) f o r s o u r c e c o n t r o l of t h e S c i e n t i f i c C h e m i c a l 
Process ing s i t e . Based upon the known s i t e problems, pathways of 
exposure , and s t a t emen t of purpose , the p o t e n t i a l l y f e a s i b l e 
t echno log ie s a p p r o p r i a t e as source c o n t r o l w i l l be iden t i f i ed . 
The f i r s t s tep in th i s process is to identify appropr ia te genera l 
response a c t i o n s t h a t p r e s e n t a coord ina ted remedy for source 
c o n t r o l a t the s i t e . Table 2-1 p r e s e n t s a ma t r ix of g e n e r a l 
response a c t i o n s t h a t may be cons idered . A f ina l determination 
on those act ions wi l l be based upon data developed in the RI and 
the Publ ic Health Assessment (PHA) rega rd ing s i t e c o n d i t i o n s , 
waste c h a r a c t e r i s t i c s and migration pathways. 

Based upon the d e t e r m i n a t i o n of t h e p o t e n t i a l l y a p p l i c a o l e 
gene ra l response a c t i o n s , the next s t e p in the FS/FOU process 
w i l l be to ident i fy feas ib le technologies associated with -each of 
these general response ac t ions . Po ten t i a l remedial t e chno log i e s 
t h a t may be a s s o c i a t e d w i th each of t he a p p l i c a b l e gene ra l 
response act ions may include, but are not l imited to those l i s t e d 
on Table 2-2. 

Pw. 
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TABLE 2-1 

REMEDIAL RESPONSE ACTIONS FOR SOURCE CONTROL 
AT THE SCP/CARLSTADT SITE 

Surface Shallow Surface 
Response Actions Sludqes Soils Ground Water Wafer 

No Action 

Containment 

Lowering Shallow 
Ground Water Table/ 
Ground Water Recovery 

Complete Removal 

Partial Removal 

On-site Treatment 

Off-Site Treatment 

On-site Disposal 

Off-Site Disposal 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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TABLE 2-2 

POSSIBLE REMEDIAL TECHNOLOGIES ASSOCIATED WITH 
GENERAL RESPONSE ACTIONS FOR SOURCE CONTROL^!) 

AT THE SCP/CARLSTADT SITE 

No Action or Limited No Action 

Containment 

a) Capping 

b) Slurry Walls 

Lowering of Shallow Aquifer Water Table/Ground VJater Recovery 

a) Pumping Wells 
b) Interceptor Trenches 

c) Subsurface Drains 

Diversion of Run-On and Run-Off 

a) Diversion Channels 

b) Dikes/Berms 

Complete Removal 

a) Excavation 

Partial Removal 

a) Excavation 

On-site Treatment of Shallow Ground v/ater 
a) Air Stripping(2) 
b) Liquid Phase Carbon Adsorption 

c) Chemical Treatment (e.g., UV/Hydrogen Peroxide) 

On-site Treatment of Sludges and Soils 

a) Volatiles Stripping 
b) Stabilization/Solidification 
c) Thermal Treatment/Incineration 
d) Contaminant Removal via Solvent Extraction 
e) Vitrification 

Vn 

^ ^ c S r o * i « 

00255?. ""• 



TABLE 2-2 (continued) 

Off-Site Treatment of Shallow Ground Water via Treatment by a 
Publicly-Owned Treatment Works (POT;/) 

Off-Site Treatment of Sludges and Soils 

a) Thermal Treatment (e.g., incineration) 
b) Contaminant Removal via Solvent Extraction 
c) Chemical Detoxification 

On-Site Disposal of Sludges and Soils 

a) RCRA Vault 

b) RCRA Landfill 

Off-Site Disposal of Sludges and Soils 

a) RCRA Landfill 

b) Pretreatment and Disposal in a RCRA Landfill 

Off-Gas Treatment 

a) Vapor-Phase Carbon Adsorption 
b) Fume Incineration 

FOOTNOTES: 

(1) Sludges mentioned in this table refer potentially to sludges 
present in both the pit and the tank located on site. 

(2) Air stripping typically must be followed by treatment of the 
air stripper exhaust (or off-gas treatment), which is listed 
separately on this table. 
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Next in the e v a l u a t i o n of source c o n t r o l remedial technologies 
w i l l be t he s c r e e n i n g of t h e i n i t i a l l i s t of the r e m e d i a l 
t e c h n o l o g i e s . The sc reen ing w i l l e l i m i n a t e those technologies 
that are c lea r ly inappl icable or not f e a s i b l e as a component for 
a source c o n t r o l remedy. This sc reen ing w i l l be based on s i t e 
c o n d i t i o n s , waste c h a r a c t e r i s t i c s and t e c h n i c a l c r i t e r i a for 
r emed ia t i on . C h a r a c t e r i z a t i o n of s i t e conditions wi l l be based 
on RI d a t a , ground water and s o i l c h a r a c t e r i s t i c s . T e c h n i c a l 
c r i t e r i a w i l l inc lude performance, c o n s t r u c t a b i l i t y , operation 
and maintenance, and the s t a t u s of the t e c h n i c a l development of 
t h e r e m e d i a l t e c h n o l o g i e s . Where a p p r o p r i a t e , i n n o v a t i v e 
technologies wi l l not be screened out because of a l imi t ed record 
of performance. 

To aid in the e v a l u a t i o n and s e l e c t i o n of technologies for the 
remediation of s o i l s , sludge and ground water, a l imi ted scope of 
t r e a t a b i l i t y s t u d i e s w i l l be conducted as par t of the FS/FOU. A 
s ta t ement of work for these s t u d i e s has been p r e p a r e d and i s 
included as Section 4 of t h i s Work Plan. 

2.3 Development of Source Control Al ternat ives (Task 2) 

Remedial source control technologies tha t have passed through the 
previous screening process w i l l be combined, as n e c e s s a r y , in to 
remedial source c o n t r o l a l t e r n a t i v e s . Because of the hos t of 
chemical compounds p r e s e n t a t the s i t e , i t i s e x p e c t e d t h a t 
m u l t i p l e t e chno log i e s w i l l be r equ i r ed to achieve the d e s i r e d 
l e v e l of r emed ia t ion . The re fo re , c o m b i n a t i o n s of d i f f e r e n t 
t r e a t m e n t t e c h n o l o g i e s and c o m b i n a t i o n s of t r e a t m e n t and 
containment technologies wi l l be developed in t h i s Task. 

In the development of the remedial source control a l t e r n a t i v e s , 
the following types of a l t e r n a t i v e s should be developed to the 
extent p rac t i cab le : 

A number of t r ea tmen t a l t e r n a t i v e s ranging from one t h a t 
would el iminate or minimize to the e x t e n t f e a s i b l e the need 
for long- term management (including monitoring) at a s i t e to 
one that would use t r ea tmen t as a primary component of an 
a l t e rna t i ve to address the p r inc ipa l th rea t s at the SCP s i t e . 
Al ternat ives within th i s range t y p i c a l l y w i l l d i f f e r in the 
t y p e and e x t e n t of t r e a t m e n t used and the management 
requirements of treatment res iduals or untreated wastes. 

One or more a l t e r n a t i v e s t h a t involve containment of waste 
with l i t t l e or no t r ea tmen t but p r o t e c t human h e a l t h and 
t h e e n v i r o n m e n t by p reven t ing p o t e n t i a l exposure and/or 
reducing the mobility of contaminants. 

A n o - a c t i o n a l t e r n a t i v e or a l imited no-action a l t e r n a t i v e , 
which may inc lude some minimal a c t i o n s such as f e n c i n g , 
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using; i n s t i t u t i o n a l controls, or monitoring, if no action at 
a l l is clearly not viable. 

Based upon the data and information developed, as well as the 
p re l imina ry technology s c r e e n i n g , remedia l source c o n t r o l 
a l t e r n a t i v e s wi l l be developed for further evaluation. Examples 
of remedial a l t e r n a t i v e s for each medium are provided in Table 
2-3 . These al ternat ives will be further described in Phase II of 
the FS/FOU. For the final evaluat ion of a l t e r n a t i v e s , remedial 
source c o n t r o l t e c h n o l o g i e s for each of the va r ious media 
r e q u i r i n g remedia t ion w i l l be combined so t h a t a l l media 
iden t i f i ed to be addressed in t h i s FS/FOU are evaluated in the 
Phase I I I analysis . If no technologies can be iden t i f i ed which 
a re f e a s i b l e for remedia t ing one of the types of media, the 
FS/FOU could conceivably r e s u l t in the recommendation of an 
al ternative which remediates most but not a l l of the media. 

Tha ,002553 A , - P , . 
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TABLE 2-3 

EXAMPLES OF POTENTIAL SOURCE CONTROL ALTERNATIVES 
FOR THE SCP/CARLSTADT SITE 

COMTAMINATED SLUDGES AND SOILS: d ) ~ 

No Action or Limited No Action Alternative 

Containment Alternatives 

a) Capping 
b) Barrier Walls 

c) Capping/Barrier Walls 

Off-Site Treatment Alternatives 

a) Excavation/Stabilization or Solidification 
b) Excavation/Thermal Treatment 
c) Excavation/Above-Ground Solvent Extraction 
d) Excavation/Above-Ground Chemical Treatment 
Off-Site Disposal Alternatives 

a) Excavation/RCRA Vault 

b) Excavation/RCRA Landfill 

On-site Disposal Alternative 

a) Excavation/RCRA Vault 
b) Excavation/RCRA Landfill 
On-site Treatment/On-Site Disposal Alternatives 

a) Above-Ground Solvent Extraction/RCRA Vault 

b) Excavation/Thermal Treatment/Stabilization or 
Solidification/RCRA Landfill 

c) Above-Ground Solvent Extraction/Stabilization or 
Solidification/RCRA Vault 

d) Excavation/Stabilization or Solidification/RCRA Landfill 

e) Excavation/Stabilization or Solidification/RCRA Vault 

f) In Situ Vacuum Extraction/Stabilization or 
Solidification/RCRA Vault .. 

Ttn 
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TABLE 2-3 (continued) 

On-site Treatment/Off-Site Disposal Alternatives 

a) Above-Ground Solvent Extraction/Disposal in Off-Site 
Landfill 

b) Excavation/Thermal Treatment/Disposal of Ash in 
Off-Site Landfill 

c) Excavation/Thermal Treatment/Stabilization or 
Solidification of Ash/Disposal in Off-Site Landfill 

d) Excavation/On-Site Stabilization or Solidification/ 
Disposal in RCRA Landfill 

SHALLOW GROUND WATER ("WATER TABLE AQUIFER") 

V7ater Table Control and Ground Water Recovery and Treatment 
(Via any combination of technologies). 

Water Table 
Control Ground Water Recovery Treatment 

a) Pumping Wells a) Pumping to Treatment a) Air Stripping 
Unit 

b) Well Points b) Gravity Flow to Treat- b) Air Stripping/ 
ment Unit Off-Gas Treat-

ment(2) 

c) Interceptor 
Trenches 

c) Induced Flow to 
Treatment Unit 

c) Liquid-Phase 
Carbon Adsorp
tion 

d) Subsurface 
Drains 

d) Chemical 
Treatment 

e) Treatment at 
the Local POTW 

FOOTNOTES: 

(1) Sludges mentioned on this table refer to sludges present in 
both the pit and the tank on site. 

(2) Off-gas treatment may consist of Vapor-Phase Carbon 
Adsorption, Fume Incineration, or other treatment technology 
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SECTION 3 

PHASE I I 

INITIAL SCREENING OF SOURCE CONTROL ALTERNATIVES 

3 . 1 A l t e r n a t i v e s S c r e e n i n g P r o c e s s (Task 3) 

P h a s e I I w i l l i n i t i a l l y e v a l u a t e t h e r e m e d i a l s o u r c e c o n t r o l 
a l t e r n a t i v e s p r e v i o u s l y d e v e l o p e d . T h i s p h a s e i s an i n t e r i m 
s c r e e n i n g p r o c e s s p r i o r t o t h e d e t a i l e d e v a l u a t i o n of t h e 
a l t e r n a t i v e s which w i l l be c o n d u c t e d i n Phase I I I . 

The s c r e e n i n g t o be p e r f o r m e d d u r i n g t h i s p h a s e w i l l e v a l u a t e 
e f f e c t i v e n e s s i n p r o t e c t i n g human h e a l t h and t h e e n v i r o n m e n t , 
t e c h n i c a l a n d a d m i n i s t r a t i v e f e a s i b i l i t y , and c o s t s of t h e 
r e m e d i a l a l t e r n a t i v e s . 

The e v a l u a t i o n of e f f e c t i v e n e s s i n p r o t e c t i n g human h e a l t h and 
t h e e n v i r o n m e n t o f f e r e d by e a c h a l t e r n a t i v e w i l l c o n s i d e r t h e 
p r o t e c t i v e n e s s t h a t t h e a l t e r n a t i v e w i l l p r o v i d e , a n d t h e 
r e d u c t i o n s i n t o x i c i t y , m o b i l i t y o r v o l u m e t h a t t h e a l t e r n a t i v e 
w i l l a c h i e v e . A q u a l i t a t i v e a s s e s s m e n t of p r o t e c t i v e n e s s may be 
pe r fo rmed f o r each of t h e a l t e r n a t i v e s a s p a r t of t h i s e v a l u a t i o n . 
T h o s e a l t e r n a t i v e s w h i c h a r e u n a c c e p t a b l e i n p r o v i d i n g e f f e c t i v e 
p r o t e c t i o n o f human h e a l t h a n d t h e e n v i r o n m e n t , w i l l b e 
e l i m i n a t e d from f u r t h e r c o n s i d e r a t i o n . 

T h o s e a l t e r n a t i v e s t h a t do s a t i s f y t h e e n v i r o n m e n t a l o b j e c t i v e s 
w i t h o u t c a u s i n g u n a c c e p t a b l e e f f e c t s w i l l t h e n be e v a l u a t e d w i t h 
r e g a r d t o t h e i r t e c h n i c a l f e a s i b i l i t y . T h i s e v a l u a t i o n may r e l y 
upon t h e r e s u l t s of t r e a t a b i l i t y t e s t i n g , t e c h n o l o g y e v a l u a t i o n 
a s r e p o r t e d i n e n g i n e e r i n g and s c i e n t i f i c l i t e r a t u r e , e n g i n e e r i n g 
c a l c u l a t i o n s , p a s t e x p e r i e n c e and o t h e r a c c e p t a b l e m e a n s . T h o s e 
a l t e r n a t i v e s w h i c h r e l y upon a t e c h n o l o g y t h a t i s d i f f i c u l t t o 
i m p l e m e n t , w h i c h t a k e a r e l a t i v e l y l o n g t i m e t o a c h i e v e t h e 
r e m e d i a l o b j e c t i v e , w h i c h h a v e a h i g h p r o b a b i l i t y of f a i l u r e o r 
w h i c h p o s e an u n a c c e p t a b l e r i s k t o human h e a l t h a n d / o r t h e 
e n v i r o n m e n t , w i l l be e l i m i n a t e d . 

O n l y t h o s e a l t e r n a t i v e s t h a t s a t i s f y t h e e n v i r o n m e n t a l and 
t e c h n i c a l c r i t e r i a w i l l be s u b j e c t e d t o a c o s t a n a l y s i s . The 
p u r p o s e of c o n s i d e r i n g c o s t s a t t h i s t i m e w i l l be t o e l i m i n a t e 
t h o s e a l t e r n a t i v e s whose c o s t s a r e s i g n i f i c a n t l y h i g h e r t h a n 
o t h e r s , u n l e s s s i g n i f i c a n t e n v i r o n m e n t a l , p u b l i c h e a l t h , o r 
r e l i a b i l i t y b e n e f i t s a r e r e a l i z e d by t h i s a d d i t i o n a l c o s t . 

P r e l i m i n a r y c o s t e s t i m a t e s w i l l be d e v e l o p e d w i t h an a c c u r a c y 
r a n g e of -30% t o +50%. The c o s t e s t i m a t e s w i l l be b a s e d upon 
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block flow diagrams, treatment volumes or flow ra tes , and other 
appropr ia te information developed for each a l t e r n a t i v e . From 
th i s information, cost es t imates tha t re ly upon standard cost 
indices, cost estimates from similar p ro j ec t s , and other readi ly 
ava i lab le information wi l l be developed. Where such information 
is not readily available for an a l t e r n a t i v e , as may be the case 
for an i nnova t i ve t echno logy , c o s t s w i l l be conservat ively 
developed using best engineering judgment. 

Es t ima tes w i l l be developed for c a p i t a l and o p e r a t i n g and 
maintenance costs of each a l ternat ive . These estimates wi l l then 
be u t i l i z e d to develop the p r e s e n t worth of the competing 
a l t e r n a t i v e s . The cos ts wi l l then be compared. Al te rna t ives 
t h a t a r e an o rde r of magnitude more expens ive than t h e i r 
competing al ternat ives will be eliminated if they offer s imi lar 
or fewer environmental, publ ic hea l th , or r e l i ab i l i t y benefits. 
Competing al ternatives that are s igni f icant ly more expensive but 
o f f e r s u b s t a n t i a l l y g rea te r environmental, public hea l th , or 
r e l i ab i l i t y benefits will not be eliminated. 

Those a l t e r n a t i v e remedial ac t ions which remain wi l l then be 
subjected to a more comprehensive comparative analys is in Phase 
I I I . 
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SECTION 4 

TREATABILITY STUDIES 

A number of i n f o r m a t i o n s o u r c e s , i n c l u d i n g j o u r n a l a r t i c l e s and 
vendor l i t e r a t u r e , w i l l be used t o e v a l u a t e r e m e d i a l t e c h n o l o g i e s . 
W h i l e s u f f i c i e n t i n f o r m a t i o n i s a v a i l a b l e t o e v a l u a t e a number of 
r e m e d i a l t e c h n o l o g i e s , t h e r e a r e c e r t a i n t e c h n o l o g i e s f o r wh ich 
a v a i l a b l e i n f o r m a t i o n may n o t be a d e q u a t e t o c o m p l e t e t h e i r 
e v a l u a t i o n w i t h o u t t r e a t a b i l i t y t e s t i n g . I n T a s k 4 , P r e l i m i n a r y 
T r e a t a b i l i t y S t u d y , t h r e e t e c h n o l o g i e s w i l l be e v a l u a t e d by 
c o n d u c t i n g a l i m i t e d s c o p e of t r e a t a b i l i t y t e s t i n g . The s t u d i e s 
m u s t be l i m i t e d d u e t o t h e s h o r t t i m e p e r i o d a v a i l a b l e t o 
c o m p l e t e t h e FS/FOU. They w i l l be p e r f o r m e d c o n c u r r e n t l y w i t h 
Phases I and I I of t h i s FS/FOU. 

The s t u d i e s w i l l a s s i s t i n e v a l u a t i n g t h e r ecommended p r o c e s s 
o p t i o n s f o r t r e a t m e n t of s o i l s , s l u d g e s ( i . e . , s l u d g e i n b o t h t h e 
p i t a n d t h e t a n k l o c a t e d on s i t e ) , and g r o u n d w a t e r from t h e 
s h a l l o w a q u i f e r . The t e c h n o l o g i e s i n v e s t i g a t e d i n t h e s e s t u d i e s 
may o r may n o t b e c o m e p a r t o f t h e r e m e d i a l a l t e r n a t i v e ( s ) 
recommended a t t h e c o n c l u s i o n of t h e FS/FOU. 

T h i s s e c t i o n l i s t s t h e o b j e c t i v e s of t h e p r o p o s e d t r e a t a b i l i t y 
work , t h e methods t o be u s e d , and t h e r a t i o n a l e f o r t h e t e s t i n g 
a p p r o a c h . 

4.0 T rea t ab i l i t y of Su r f i c i a l Soi ls and Sludge 

The t r e a t a b i l i t y s tudy for s u r f i c i a l s o i l s and s ludge w i l l be 
conducted in two p h a s e s . Pa r t I w i l l c o n s i s t of t he a c t u a l 
t r e a t a b i l i t y t e s t s , while Part I I wi l l consis t of the comparative 
ana lys i s , s e l ec t ion , and conceptual design of those t echno log ie s 
(or remedies) eva lua t ed in the study. Part I I wi l l a lso include 
preparat ion of cost est imates for completing d e t a i l e d e v a l u a t i o n 
of s o i l and sludge remediation a l t e r n a t i v e s . 

4.1 Program - Part I 

4 .1 .1 S o l i d i f i c a t i o n / S t a b i l i z a t i o n Testing 

a. Carry out s o l i d i f i c a t i o n t e s t s on s u r f i c i a l s o i l s and 
sludge at the s i t e . 

b. Assemble and tabula te the t e s t r e s u l t s . 

•nw 
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c . E v a l u a t e t h e t e s t d a t a t o d e t e r m i n e the p o t e n t i a l for 
i m m o b i l i z i n g t h e s o i l / s l u d g e u t i l i z i n g a 
s o l i d i f i c a t i o n / s t a b i l i z a t i o n t echno logy . 

d. S e l e c t t h e op t imum s o l i d i f i c a t i o n d e s i g n mix and 
p r o c e s s i n g p r o c e d u r e s . 

e . P r e p a r e t h e s o l i d i f i c a t i o n / s t a b i l i z a t i o n s e c t i o n of the 
o v e r a l l t r e a t a b i l i t y s tudy r e p o r t . 

4.1«2 Ex-Sl tu^ E x t r a c t i o n T e s t i n g 

a . C a r r y o u t t r e a t a b i l i t y t e s t s f o r e x t r a c t i o n from the 
s o i l v i a an above-ground batch p r o c e s s u t i l i z i n g w a t e r , 
i n o r g a n i c s o l v e n t s , o r g a n i c s o 1 v e n t s a n d / o r 
s u r f a c t a n t s . 

b . Assemble and t a b u l a t e the t e s t r e s u l t s . 

c . E v a l u a t e t h e t e s t d a t a t o d e t e r m i n e the p o t e n t i a l for 
r e m e d i a t i o n v i a e x c a v a t i o n and a b o v e - g r o u n d b a t c h 
p r o c e s s i n g . 

d. S e l e c t t h e s u p e r i o r e x t r a c t i o n f l u i d s f o r removal of 
s i t e - s p e c i f i c s o i l c o n s t i t u e n t s , and d e v e l o p t h e 
e x t r a c t i o n sequence and p r o c e d u r e s . 

e . S e l e c t t h e s u p e r i o r p r o c e s s f o r i n t e r i m and f i n a l 
t r e a t m e n t of e x t r a c t i o n f l u i d . 

f. P r e p a r e t h e e x t r a c t i o n s e c t i o n o f t h e o v e r a l l 
T r e a t a b i l i t y Study Repor t . 

4 . 1 . 3 Thermal T r e a t m e n t - I n c i n e r a t i o n T e s t i n g 

The s c o p e of t h i s work i s l a b o r a t o r y bench s c a l e t e s t i n g t o 
de te rmine the f e a s i b i l i t y of i n c i n e r a t i o n in g e n e r a l , as o u t l i n e d 
below.: 

a . C a r r y o u t t e s t burn on s u r f i c i a l s o i l s and s ludges from 
the s i t e . 

b . Assemble and t a b u l a t e the t e s t r e s u l t s . 

( l ) E x - S i t u E x t r a c t i o n w i l l i n v o l v e e x c a v a t i o n of m a t e r i a l s 
( s o i l s a n d / o r s l u d g e s ) and p e r f o r m a n c e of an a b o v e - g r o u n d 
e x t r a c t i o n t r e a t m e n t r emedy on s i t e w i t h r e d e p o s i t i o n o r 
c o n s o l i d a t i o n of t r e a t e d m a t e r i a l s back to the s i t e . 
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c. Evaluate the t e s t da ta to determine the po ten t i a l for 
adequate thermal t rea tment - inc inera t ion . 

d. Prepare the thermal t r e a t m e n t - i n c i n e r a t i o n section of 
• the overa l l t r e a t a b i l i t y study repor t . 

4.2 Program - Part I I 

4 .2 .1 Compare the r e l a t i v e p o t e n t i a l for remedia t ing the 
s u r f i c i a l s o i l s and s i t e s l u d g e s v i a t he t h r e e 
d i f fe ren t technologies invest igated in Part I . 

4.2.2 S e l e c t f o r f u r t h e r e v a l u a t i o n the technology (or 
t e c h n o l o g i e s ) d e t e r m i n e d t o be e f f e c t i v e f o r 
s u r f i c i a l s o i l s and s i t e sludges treatment. 

4.2.3 Develop the conceptua l des ign for the s i t e s o i l and 
s i t e s ludge t r ea tment technology (or t e chno log i e s ) 
selected for fur ther evaluat ion. 

4.2.4 Prepare a budget cos t es t imate for use in conducting 
t h e d e t a i l e d e v a l u a t i o n of s o i l and s l u d g e s 
remediation a l t e r n a t i v e s . 

4.3 T rea t ab i l i t y Study Methods 

4 .3 .1 S o l i d i f i c a t i o n / S t a b i l i z a t i o n Remedy 

T h e s e t r e a t a b i l i t y s t u d i e s o n c h e m i c a l 
s o l i d i f i c a t i o n / s t a b i l i z a t i o n (CSS) of the s u r f i c i a l s o i l s / s l u d g e 
w i l l be designed to s imu la t e the chemical r e a c t i o n s that would 
take p l ace with a CSS p r o c e s s . The s t u d i e s w i l l c o n s i s t of 
s a m p l e c o l l e c t i o n , sample p r o c e s s i n g , CSS p r o c e s s sample 
a n a l y s e s , s tudy da ta e v a l u a t i o n , and r e p o r t p r e p a r a t i o n work 
elements, as described below. 

Sample Collect ion 

After a complete review of the a v a i l a b l e da ta on s i t e so i l and 
s ludge con tamina t ion , sampling l o c a t i o n s w i l l be s e l e c t e d to 
provide r e p r e s e n t a t i v e s o i l and s ludge samples for CSS t e s t i n g . 
Locations and depths shown by s i t e da ta to con ta in the h ighes t 
c o n c e n t r a t i o n s ( i . e . , hot s p o t s ) w i l l be sampled, as well as a 
su f f i c ien t number of locat ions to allow the development of one or 
more composite samples . So i l samples wi l l remain separate from 
sludge samples , because the optimum CSS des ign fo r t h e s e two 
media i s l i k e l y to be d i f f e r e n t . Samples obtained from each hot 
spot wi l l generally remain s e p a r a t e ; d i f f e r e n t hot spot samples 
w i l l be compos i t ed on ly i f s i t e da ta show t h a t they con ta in 
s i m i l a r types and l e v e l s of m a t e r i a l s . For s o i l s from a r e a s 
l i k e l y to r e q u i r e a s i m i l a r des ign mix, a composite sample wil l 
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be prepared by mixing samples in proport ion to the port ion of the 
t o t a l s o i l volume r e p r e s e n t e d by t h e i n d i v i d u a l s a m p l e . A 
composite sample of sludges w i l l be prepared in a s imi la r fashion. 

•The ac tua l s o i l samples used for the t r e a t a b i l i t y work w i l l be 
s e l e c t e d j o i n t l y by t h e PRP's c o n s u l t a n t and s o l i d i f i c a t i o n 
con t r ac to r s . 

Sample Processing 

I n d i v i d u a l samples of s o i l s and individual samples of sludge wi l l 
be processed by cementi t ious, pozzolanic or p r o p r i e t a r y chemical 
p r o c e s s e s t o d e t e r m i n e t h e f e a s i b i l i t y of t h i s remedy. The 
pozzolanic process i s the mixing of alumina and s i l i c a - c o n t a i n i n g 
m a t e r i a l s ( p o z z o l a n s ) and a l k a l i n e e a r t h m a t e r i a l s ( r e a c t i o n 
i n i t i a t o r s ) with waste so tha t the waste becomes immobilized in a 
mono l i t h i c or s o i l - l i k e c r y s t a l l i n e ma te r i a l . The cementitious 
process involves the mixing of an a l k a l i n e m a t e r i a l with a waste 
to o b t a i n s i m i l a r r e s u l t s . The s tudy cont rac tors may also t e s t 
one or more propr ie ta ry processes already developed by commercial 
CSS firms for processing c e r t a i n types of c o n s t i t u e n t s . 

For each p r o c e s s e v a l u a t e d , a r a n g e of chemical a d d i t i v e s , 
and add i t ive r a t i o s ( i . e . , pounds of each addi t ive per cubic yard 
of waste) w i l l be employed; one a d d i t i v e mixture and r a t i o for 
each performance t r i a l . Sepa ra t e CSS p l u g s , or molds, w i l l be 
made f o r each a d d i t i v e mix tu re a t each r a t i o ( i . e , each mix 
des ign) and subsequen t ly t e s t e d f o r p r o c e s s p e r f o r m a n c e and 
mois tu re c o n t e n t . For each r a t i o , th ree r e p l i c a t e plugs wi l l be 
made to f a c i l i t a t e simultaneous t e s t i ng of p o t e n t i a l performance 
p a r a m e t e r s : one f o r s t r e n g t h t e s t i n g , one for p e r m e a b i l i t y 
t e s t i n g , and one for ex t rac t ion leachate t e s t i n g . Each plug w i l l 
be cured p r i o r to t e s t i n g . Al l cur ing wi l l be done in a sealed 
environment ( i . e . , indiv idual ly wrapped) to prevent dry ing of CSS 
plugs or the a d d i t i o n a l i n t a k e of water for hydra t ion . Curing 
temperatures w i l l be in the range of expected f i e l d c o n d i t i o n s 
(10-20«C). 

Sol id i f ied Waste Sample Analyses 

Each des ign mix t h a t r e s u l t s in a s e l f - s u p p o r t i n g mass wi l l be 
tes ted for s t r u c t u r a l s t r eng th . A p re l iminary s c r een ing program 
for a chemical s o l i d i f i c a t i o n / s t a b i l i z a t i o n (CSS) process would 
i nc lude s t r e n g t h t e s t i n g , l e a c h a t e t e s t s , and p e r m e a b i l i t y 
t e s t i n g . The i n t e r p r e t a t i o n of t h e r e s u l t s from the above 
t e s t i ng wi l l al low a p r e l i m i n a r y e v a l u a t i o n of the f e a s i b i l i t y 
for the remedial technology of CSS. 

The s t r e n g t h e v a l u a t i o n w i l l be accomplished through the use of 
one of two t e s t s fo r u n c o n f i n e d c o m p r e s s i v e s t r e n g t h (UCS) 
depending on mater ia l type . These t e s t s a r e : 
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Cohesive s o i l - l i k e mate r i a l s : ASTn-2166 
Monolithic ma te r i a l s : ASTM-1633 

A t e s t i n g procedure t h a t w i l l g a t h e r data in the most effect ive 
method w i l l involve UCS t e s t i n g of t h r e e r e p l i c a t e samples a t 
each of 0, 1, 3 , 7, 14, 28 days a f te r mixing. Water content and 
density wi l l a lso be determined throughout the t e s t i ng p rocedure . 
Th i s t ype of sample run w i l l allow the i n t e r p r e t a t i o n of mix 
v a r i a b i l i t y , s t rength gain over time, and general workabi l i ty . 

Design mixes t h a t r e q u i r e a lower add i t ive r a t i o to achieve the 
performance c r i t e r i a of 50 p s i c o m p r e s s i v e s t r e n g t h w i l l be 
c o n s i d e r e d t h e b e t t e r d e s i g n s , and w i l l be s e l e c t e d for 
permeabili ty and e x t r a c t i o n a n a l y s e s . The s e l e c t i o n of the 50 
p s i s t r e n g t h c r i t e r i a i s recommended because i t p rov ides a 
measure of s a f e t y a b o v e t h e 10 p s i v a l u e t h a t has been 
d e m o n s t r a t e d in f i e l d o p e r a t i o n s t o s u p p o r t t h e heavy 
c o n s t r u c t i o n equipment l i k e l y to be used for the in s i t u CSS 
p r o c e s s . The s o l i d i f i e d mass is not expected to be subjected to 
l o a d s g r e a t e r t h a n 15 p s i d u r i n g o r a f t e r s u c c e s s f u l 
s o l i d i f i c a t i o n . 

Pe rmeab i l i t y va lues w i l l be genera ted via t r i a x i a l permeabili ty 
t e s t s , which p rov ide measu re s of bo th l a t e r a l and v e r t i c a l 
p e r m e a b i l i t y , r a t h e r than by f a l l i n g head p e r m e a b i l i t y t e s t s , 
which only provide a measure of v e r t i c a l p e r m e a b i l i t y . L a t e r a l 
p e r m e a b i l i t y i s impor t an t , because the s i t e conta ins a shallow 
ground water a q u i f e r which would be p r e s e n t a t the e l e v a t i o n s 
where t h e s o l i d i f i e d mass would be p r e s e n t a f t e r p r o c e s s i n g . 
Permeability t e s t i n g w i l l produce an e s t i m a t e of the p o t e n t i a l 
fo r w a t e r to move t h r o u g h t h e s t a b i l i z e d m a t e r i a l . If the 
material i s r e l a t i v e l y impermeable the m a t e r i a l would g e n e r a l l y 
not conduct water and therefore would not be affected by leaching. 
The t e s t s w i l l be run in a t r i a x i a l pe rmeamete r ( f l e x - w a l l 
perameter ) and be performed on a t h r e e sample r e p l i c a t e a f t e r 
subs tan t i a l curing has been completed. 

EPA w i l l r e q u i r e l e a c h a t e analysis of design mixes. Analysis of 
ex t rac t ion leachate wi l l be conducted on c e r t a i n s e l e c t e d design 
mixes t h a t p a s s t h e s t r e n g t h and p e r m e a b i l i t y per formance 
c r i t e r i a to evaluate the reduction in cons t i tuent mobi l i ty in the 
CSS m a t r i x . Leachate development wi l l be conducted according to 
the ana ly t i ca l procedure promulgated by the EPA. Three r e p l i c a t e 
samples w i l l be t e s t e d a f t e r s u b s t a n t i a l curing to evaluate the 
v a r i a b i l i t y of the mixes. 

Study Data Evaluation 

Performance data for the design mixes wi l l be compared, and these 
mixes ranked according to t h e i r a b i l i t y to meet the s t r e n g t h , 
p e r m e a b i l i t y and l e a c h a b i l i t y c r i t e r i a . The d e f i n i t i o n for 
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p a s s a g e of t h e l e a c h a t e t e s t , as a p p l i e d t o p o t e n t i a l CSS 
p r o c e s s i n g of a f f e c t e d s o i l s and s ludges a t the SCP/Car l s t ad t 
s i t e , w i l l be f i n a l i z e d dur ing t h i s port ion of the t r e a t a b i l i t y 
s tudy, s ince EPA has not yet promulgated standards ( i . e . , maximum 
l e v e l s ) " f o r e x t r a c t i o n l e a c h a t e s . The f i n a l d e f i n i t i o n for 
passage wi l l be es tab l i shed on the b a s i s of a number of f a c t o r s 
i n c l u d i n g , but not l i m i t e d t o , known c h a r a c t e r i s t i c s of the s i t e 
waste, s i t e hydrogeology, p o t e n t i a l human r e c e p t o r s and c u r r e n t 
r e g u l a t i o n s a f f e c t i n g s i t e remediation and land d i sposa l . Those 
s a m p l e s t h a t r e q u i r e a lower a d d i t i v e r a t i o , r e d u c e s o i l 
p e r m e a b i l i t y , and pass the ex t rac t ion leachate t e s t s according to 
the d e f i n i t i o n provided above, w i l l be s e l e c t e d for t r ea tmen t 
remedy evalua t ion . 

Report Preparat ion 

The w r i t t e n r e s u l t s of t h e CSS t r e a t a b i l i t y s t u d y w i l l be 
i n c o r p o r a t e d i n t o t h e FS/FOU. The s t u d y w i l l i n c l u d e the 
following: 

1. Summary of the b a s i c p rocedures used to develop the 
t e s t p lugs . 

2. Summary of the CSS p rocess performance da ta , including 
s t r eng th , permeabi l i ty , and ex t rac t ion l eacha te q u a l i t y 
for the range of preliminary mix des igns , including a l l 
des igns s e l e c t e d for the t r e a t m e n t remedy e v a l u a t i o n 
(Section 4 . 4 ) . 

3. I d e n t i f i c a t i o n of t h e c h e m i c a l p r o c e s s ( i . e . , 
p o z z o l a n i c , c e m e n t i t i o u s or o t h e r ) used t o d e v e l o p 
each of the mix des igns for which performance data are 
repor ted. 

4. I d e n t i f i c a t i o n of t h e p r e f e r r e d a d d i t i v e r a t i o to 
a c h i e v e t h e p e r f o r m a n c e c r i t e r i a , i n c l u d i n g any 
n e c e s s a r y water a d d i t i o n s , as wel l as the es t ima ted 
a d d i t i v e r a t i o for f u l l - s c a l e CSS p r o c e s s i n g of the 
w a s t e , a s p r o j e c t e d on t h e b a s i s of known was te 
c h a r a c t e r i s t i c s . 

5. A conc i se e v a l u a t i o n of the a b i l i t y of a l t e r n a t i v e CSS 
p roces s i m p l e m e n t a t i o n methods t o accommodate tne 
physical and cons t i tuen t c h a r a c t e r i s t i c s of the s i t e . 
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6. Methods to c o n t r o l p o t e n t i a l emiss ions of dus t and 
v o l a t i l e organics dur ing the CSS p r o c e s s , which i s an 
exothermic process . 

7, Recommendations. 

4.3.2 Ex-Situ^ Extraction Testing 

a. Bench-Scale T r e a t a b i l i t y Study (Continuous-Stir Test) 

The b . e n c h - s c a l e t r e a t a b i l i t y s t u d y w i l l c o n s i s t of s o i l 
cha rac te r i za t ion , s o i l sample preparat ion and e x t r a c t i o n process 
pe r fo rmance t r i a l s via c o n t i n u o u s - s t i r t e s t s , and e x t r a c t i o n 
f l u i d t r e a t a b i l i t y t e s t s . The s t u d y w i l l be comple ted by 
a s s e m b l i n g and e v a l u a t i n g t h e t e s t d a t a , and s e l e c t i n g the 
optimum processes for ex t rac t ion and ex t rac t ion f luid treatment. 

S o i l c h a r a c t e r i z a t i o n w i l l inc lude ana lyz ing a r e p r e s e n t a t i v e 
number of s o i l samples for maximum p a r t i c l e s i z e , p a r t i c l e s i z e 
d i s t r i b u t i o n , pH, humus con ten t and c o n c e n t r a t i o n s of spec i f ic 
s u b s t a n c e s . So i l samples w i l l be prepared as a w e i g h t - b a s e d 
c o m p o s i t e of a l l i n d i v i d u a l s o i l samples and t h i s composite 
s a m p l e w i l l be a n a l y z e d t o d e t e r m i n e a v e r a g e s o i l 
c h a r a c t e r i s t i c s . 

S i t e s o i l and c o n t r o l s o i l s amples w i l l be s u b j e c t e d to 
performance t r i a l s for inves t iga t ing the ext rac t ion p r o c e s s . The 
pe r fo rmance t r i a l s w i l l be designed to s imula t e above-ground 
ext rac t ion via a batch process . Soi ls w i l l be f i l t e r e d p r i o r to 
t r a n s f e r to the next s t a g e , due to the a n t i c i p a t e d effect that 
a process s tep has on ex t rac t ion ef f ic iency. 

The pe r fo rmance t r i a l s w i l l a s s i s t in de termining p o t e n t i a l 
e x t r a c t i o n f l u i d or f l u i d s , number of e x t r a c t i o n s t a g e s , and 
contact time of each s t age . 

( l ) E x - S i t u E x t r a c t i o n w i l l i n v o l v e e x c a v a t i o n of m a t e r i a l s 
( s o i l s and/or s ludges ) and performance of an above -g round 
e x t r a c t i o n t r e a t m e n t remedy on s i t e with r e d e p o s i t i o n or 
consolidat ion of t rea ted materials back to the s i t e . 
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Per fo rmance t r i a l s w i l l c o n s i s t of a s e r i e s of c o n t i n u o u s - s t i r 
t e s t s designed to de te rmine t h e e f f e c t of t h e f o l l o w i n g p r o c e s s 
v a r i a b l e s on t h e e f f i c i e n c y of e x t r a c t i o n : t y p e of e x t r a c t i o n 
f l u i d , the f l u i d to s o i l volume r a t i o , t h e number of s u c c e s s i v e 
e x t r a c t i o n s , the sequence fo r us ing v a r i o u s e x t r a c t i o n f l u i d s ( i f 
more t han one f l u i d i s u s e d ) , and t h e c o n t a c t t i m e i n e a c h 
e x t r a c t i o n s t a g e . P e r f o r m a n c e t r i a l s w i l l be p r e c e d e d by a 
chemical a n a l y s i s of the raw s o i l s and s l u d g e . The p r o c e d u r e f o r 
each c o n t i n u o u s - s t i r t e s t i s as f o l l ows : 

1. F i l l a f l a t - b o t t o m e d f l a s k w i t h a known we igh t of 
p r e p a r e d s o i l s a m p l e ( a f t e r g r i n d i n g a n d 
homogeniza t ion) . 

2 . Add a known v o l u m e of a s i n g l e e x t r a c t i o n f l u i d of 
known composi t ion t o the f l a s k ; 

3 . S t i r t h e s o i l / f l u i d m i x t u r e t o make a s l u r r y , us ing a 
s t i r r i n g b a r / r o t a t i n g m a g n e t s t i r r e r ( o r t h e 
e q u i v a l e n t ) ; 

4 . E x t r a c t by c o n t i n u o u s l y s t i r r i n g t h e s l u r r y f o r a 
p r e s e l e c t e d c o n t a c t t ime ; 

5 . Allow t h e s l u r r y t o s e t t l e i n t o i t s s o i l and e x t r a c t i o n 
f l u i d p h a s e s , and v a c u u m - f i l t e r the s o i l t h rough f i l t e r 
paper ; 

6. As a s p e c i f i e d v o l u m e of s p e n t e x t r a c t i o n f l u i d i s 
t r a n s f e r r e d out of a s e l e c t e d e x t r a c t i o n s t a g e , a n a l y z e 
t h e f l u i d and r e c o r d r e s u l t s i n g r a m s removed p e r 
kilogreua of t e s t m a t e r i a l on a dry weight b a s i s ; 

7. C o n d u c t a n u m b e r o f c o n t i n u o u s - s t i r t e s t s 
s imul t aneous ly in o r d e r t o compare t r e a t m e n t e f f i c i e n c y 
a s a r e s u l t of v a r y i n g a s i n g l e p r o c e s s v a r i a b l e . 
Conduct a d d i t i o n a l s t i r t e s t s to a s s i s t in r e f i n i n g the 
p roces s ing c o n d i t i o n s . 

b . T r e a t a b i l i t y Data Eva lua t ion 
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Data derived from the extraction treatability study will include 
concentrations in untreated soils/sludge, and in samples treated 
under varying process conditions. Also, for each performance 
trial a record will be maintained for the type of extraction 
fluid or fluids, the fluid volume:soil weight ratio, the number 
of extraction stages, the sequence for using different fluids, 
and the stage-specific and total contact time for soils/sludge 
extraction. Data analysis will consist of determining the 
concentration of each compound removed and percent removals, 
comparing the efficiencies of various extraction fluids and 
extraction sequences, and identifying the minimum required 
fluid sample ratio. 

4.4 Feasibility Evaluation 

The r e s u l t s of t h e t r e a t a b i l i t y s t u d i e s on the in s i t u CSS 
p r o c e s s , t h e a b o v e - g r o u n d e x t r a c t i o n , and t h e t h e r m a l 
t r e a t m e n t - i n c i n e r a t i o n w i l l be e v a l u a t e d t o d e t e r m i n e the 
po ten t i a l for three technologies to remediate the s u r f i c i a l s o i l s 
and s l u d g e s . Remediation po ten t i a l wi l l be defined as a weighted 
considerat ion of several f a c t o r s : p e r c e n t removals of chemicals 
( f o r t h e e x t r a c t i o n p r o c e s s a n d f o r t h e t h e r m a l 
t rea tment- inc inera t ion) or percent reduction in mobil i ty ( for the 
in s i t u CSS p r o c e s s ) , r equ i r ed p roces s ing t ime , and number of 
required process s t ages . If these technologies a re s e l e c t e d for 
t h e deve lopment of source c o n t r o l a l t e r n a t i v e s , they w i l l be 
f u r t h e r eva lua ted via d e t a i l e d a n a l y s e s , cos t and r e g u l a t o r y 
compliance ana lyses in accordance with Sec t ion 5 of t h i s Work 
Plan. 

^ < ^ ^ 
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SECTION 5 

PHASE III 

DETAILED ANALYSIS OF SOURCE CONTROL ALTERNATIVES 

5.1 Alternatives Evaluation Process 

Each source control alternative that passed the initial screening 
conducted in Phase II will be given further definition and 
individually analyzed for the complete remediation of on-site 
soils (above the clay layer), sludges, and shallow ground water. 
The sludges to be addressed include the pit sludge (estimated to 
be approximately 2,000 to 3,000 cubic yards) and the tank sludge 
(estimated to be approximately 10 cubic yards). The definition 
for each alternative will identify which specific technologies 
will be considered for the remediation of each type of media, and 
will describe how these technologies will be combined to produce 
the full alternative. 

Source control alternatives will be individually evaluated based 
on a number of information sources including, but not limited to, 
journal articles, vendor literature, and professional experience. 
Evaluation criteria will include those identified by EPA in the 
Interim Final Guidance Document dated September, 1988, as 
important to the selection of a site cleanup remedy. 

The EPA criteria for this detailed analysis of source control 
alternatives, pursuant to the latest RI/FS guidance, are as 
follows: 

Short-term effectiveness 

Long-term effectiveness and permanence 

Reduction of toxicity, mobility, and volume 

Implementability 

Cost 

Compliance with ARARs 

- Overall protection of human health and the environment 

State Acceptance 

Community Acceptance 

nw 
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Note that the criteria of State Acceptance and Community 
Acceptance will not be considered in detail in the evaluation of 
alternatives. A detailed evaluation of the last two criteria. 
State Acceptance and Community Acceptance, will be postponed 
until the solicitation of formal public comment. 

The above evaluation criteria are defined in terms of specific 
factors and effects which allow for comparisons between source 
control alternatives and identify the relative strengths and 
weaknesses of each by comparison. The nine EPA evaluation 
criteria are defined and presented below for this feasibility 
study. 

5.1.1 Short-Term Evaluation 

Each source control a l t e r n a t i v e wi l l be addressed in terms of the 
extent to which i t can m i t i g a t e s h o r t - t e r m exposures to o n - s i t e 
chemicals dur ing remedia l a c t i o n s and u n t i l c leanup goa l s a re 
achieved. This evaluat ion wi l l focus on: 

the degree to which ex i s t ing s i t e r i sks are reduced; 

- p o s s i b l e s h o r t - d u r a t i o n r i s k s borne by the c leanup 
workers and the nearby community, or p o s s i b l e adverse 
e f f e c t s on segments of the environment (such as Peach 
I s l a n d Creek) d u r i n g i m p l e m e n t a t i o n of a r e m e d i a l 
a l t e r n a t i v e , i n c l u d i n g p o t e n t i a l r i sks associated with 
excavation, t r anspor t , s t o r age , and t r e a t m e n t / d i s p o s a l 
of s i t e media; 

the d u r a t i o n of the remedial act ion required to reduce 
s i t e r i s k s to human h e a l t h and t h e e n v i r o n m e n t to 
acceptable l e v e l s . 

5.1.2 Long-term Effectiveness and Permanence 

Each s o u r c e c o n t r o l a l t e r n a t i v e w i l l be a s s e s s e d on i t s 
ef fec t iveness in minimizing or reducing long-term exposure to any 
r e s i d u a l ma te r i a l associa ted with the s i t e . This evaluat ion wi l l 
focus on: 

t h e m a g n i t u d e of r i s k posed by r e s i d u a l m a t e r i a l 
remaining a f t e r implementa t ion and c o m p l e t i o n of a 
remedial ac t ion ; 

t h e c o m p a t i b i l i t y w i t h r e m e d i a l a l t e r n a t i v e s 
po t en t i a l l y implemented for other port ions of the s i t e ; 
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t h e type and d e g r e e of l o n g - t e r m s i t e management 
r e q u i r e d , i n c l u d i n g m o n i t o r i n g , o p e r a t i o n and 
maintenance, and s i t e secur i ty ; 

t h e l ong - t e r r a r e l i a b i l i t y of proposed t e c h n i c a l and 
i n s t i t u t i o n a l controls on the movement and migra t ion of 
w a s t e r e s i d u a l s , a n d on t h e p o t e n t i a l f o r 
recontamination of remediated s i t e media from o f f - s i t e 
sources and phased cleanup e f f o r t s . 

5.1.3 Reduction of Toxici ty , Mobility and Volume 

Each source c o n t r o l a l t e r n a t i v e w i l l be eva lua ted to determine 
the extent to which i t can reduce the volume or area, minimize or 
p revent m i g r a t i o n , and reduce the t o x i c i t y of s i t e m a t e r i a l s . 
This evaluation wi l l focus on: 

the t r ea tmen t p roces se s to be employed and the wastes/ 
media that are to be t r ea ted ; 

- the degree of t r ea tmen t provided in terms of amounts 
destroyed and/or permanently a l t e r ed ; 

the permanence of a t reatment process , considering the 
p o t e n t i a l for fu tu re mob i l i t y or t o x i c i t y e f f e c t s of 
t rea ted ma te r i a l s ; 

the r e s i d u a l s remaining a f t e r t r e a t m e n t , cons ider ing 
t h e i r p e r s i s t e n c e , t o x i c i t y , m o b i l i t y , volume and 
tendency to bioaccumulate. 

5.1.4 Implementability 

Th i s e v a l u a t i o n w i l l focus on the p o s s i b i l i t i e s of o f f - s i t e 
t r e a t m e n t / d i s p o s a l , the c o n s t r u c t a b i l i t y and i n s t a l l a t i o n of 
focused s o u r c e c o n t r o l a l t e r n a t i v e s o n - s i t e , and the time 
required to remediate or complete the cleanup a c t i o n . I t w i l l 
address i s s u e s concerning o n - s i t e / o f f - s i t e placement, equipment 
a v a i l a b i l i t y and l i m i t a t i o n s , time to complete performance t e s t s , 
c o n s t r u c t i o n d u r a t i o n , and t ime t o o p e r a t e . The fol lowing 
factors wi l l be considered: 

d e g r e e of d i f f i c u l t y a s s o c i a t e d wi th c o n s t r u c t i n g 
and/or in s t a l l i ng /a r r ang ing the remedy; 

e x p e c t e d o p e r a t i o n a l r e l i a b i l i t y and c o n t r o l of the 
remedy; 

need to c o o r d i n a t e and o b t a i n necessary r e g u l a t o r y 
approvals and permits to design, conduct/consttuctiva 'nd 
operate a proposed remedy; 

TlM 

"̂̂  002562 ^ 
=rri 



a v a i l a b i l i t y of n e c e s s a r y f a c i l i t i e s , e q u i p m e n t , 
chemicals and s p e c i a l i s t s fo r a p a r t i c u l a r t r ea tmen t 
measure; 

' - " the r e l a t i v e ease for unde r t ak ing add i t iona l remedial 
a c t i o n s f o r a c h i e v i n g a c l e a n u p o b j e c t i v e or f o r 
remediation of s i t e media beyond the source a reas ; 

a b i l i t y t o monitor the e f f e c t i v e n e s s of a remedy in 
operat ion and the res idua l content following complet ion 
of a remedial ac t ion . 

5.1.5 Detailed Cost Analysis 

The e v a l u a t i o n of c o s t s for the source control a l t e r n a t i v e s wi l l 
focus on the following: 

c a p i t a l c o s t s ; 
operation and maintenance (O&M) cos t s ; 
net present worth of c a p i t a l and O&M c o s t s ; and 
p o t e n t i a l future remedial ac t ion c o s t s . 

These e s t i m a t e s w i l l have a t a r g e t a c c u r a c y of -30 t o +50 
percent . 

C o n s i s t e n t with convent iona l cost est imating p r a c t i c e s , separate 
e s t i m a t e s w i l l be p r e p a r e d f o r c a p i t a l , and o p e r a t i o n and 
maintenance c o s t s . Capi ta l cos ts include d i r e c t costs associated 
with the following: 

construction labor, equipment and materials, 
process equipment, 
site development, 
control building, utilities, and services, 

- relocation/evacuation, and 
disposal of wastes , including t r anspo r t a t i on . 

C a p i t a l c o s t s a l s o inc lude i n d i r e c t c o s t s a s s o c i a t e d with the 
following: 

- e n g i n e e r i n g e x p e n s e s fo r a d m i n i s t r a t i o n , d e s i g n , 
c o n s t r u c t i o n s u p e r v i s i o n , d r a f t i n g , and t e s t i n g of 
remedial a l t e r n a t i v e s ; 
lega l fees , l i cens ing , and permit c o s t s ; 
s t a r t - u p c o s t s ; and 
c o n t i n g e n c y a l l o w a n c e s t o a c c o u n t f o r u n f o r e s e e n 
circumstances such as adverse weather c o n d i t i o n s , labor 
p r o b l e m s , o r new s i t e in fo rmat ion t h a t a f f e c t s the 
schedule for implementation. 
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Operat ion and maintenance c o s t s are the c o s t s t ha t ensue a f te r 
c o n s t r u c t i o n to ca r ry out the r e m e d i a l a c t i o n . These c o s t s 
include the following: 

o p e r a t i n g l a b o r c o s t s , i n c l u d i n g wages, s a l a r i e s , 
t r a in ing , overhead and fringe benef i t s ; 
maintenance mate r i a l s , labor, and equipment; 
a u x i l i a r y mate r ia l s and energy such as chemicals, fuel , 
water and sewer se rv ice , e t c . ; 
p u r c h a s e d s e r v i c e s f o r s a m p l i n g and a n a l y t i c a l 
requirements and professional se rv ice ; 
adminis t ra t ive cos t s ; 
i n s u r a n c e , t a x e s , and l i c e n s i n g c o s t s such as permit 
renewal and report ing cos t s ; 
r e h a b i l i t a t i o n c o s t s for maintenance equipment and/or 
s t r u c t u r e s ; and 
other c o s t s . 

Cost informat ion w i l l be obta ined from vendor e s t i m a t e s , from 
costs ca lcu la ted for s i m i l a r a l t e r n a t i v e s cons idered for o the r 
s i t e s , from EPA c o s t i n g d o c u m e n t s , and from s t a n d a r d cos t 
est imating guides such as the "Means. Guide" and "Dodge Guide". 
C o s t s f o r i n n o v a t i v e t e c h n o l o g i e s w i l l be based on b e s t 
e n g i n e e r i n g judgment when o t h e r c o s t i n f o r m a t i o n i s no t 
ava i l ab le . 

The p r e sen t -wor th a n a l y s i s w i l l be developed using the current 
EPA-based discount ra te of 5 percent . The per iod of performance 
used in the a n a l y s i s w i l l not exceed 30 years , although some of 
the an t ic ipa ted remedial a l t e r n a t i v e s for t h i s s i t e may have an 
operating requirement that i s longer than 30 years . 

Where a p p l i c a b l e , t h e n e c e s s i t y of r e p l a c i n g t h e s e l e c t e d 
remedial a l t e rna t i ve wi l l be evaluated. 

5.1 .6 Compliance wi th ARARs 

An e v a l u a t i o n w i l l be conducted to determine the po ten t i a l for 
each source control a l t e r n a t i v e to a t t a i n l e g a l l y a p p l i c a b l e or 
r e l e v a n t and a p p r o p r i a t e requi rements (ARARs) of Federa l and 
S t a t e environmental and p u b l i c h e a l t h laws. The b a s i s of the 
e v a l u a t i o n w i l l inc lude whether chemical- , loca t ion- or ac t ion-
spec i f ic ARARs can be met or closely met by the a l t e r n a t i v e under 
considera t ion. 

Al though ARARs w i l l be used as a goal for remedia t ion of the 
s i t e , considerat ion wi l l be given to the c i rcumstances in which 
ARARs may be waived. The waivers provided by CERCLA (121) (d) 
(4) (A) a re : 
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i . The r e m e d i a l a c t i o n s e l e c t e d i s on ly p a r t of a t o t a l 
remedial act ion tha t wi l l a t t a i n such l e v e l s or s t anda rd of 
control when completed. 

i i . Compliance with such requirement a t the f a c i l i t y wi l l r e s u l t 
im g r e a t e r r i s k to human h e a l t h and the environment than 
a l t e r n a t i v e op t ions . 

i i i . C o m p l i a n c e w i t h s u c h r e q u i r e m e n t s i s t e c h n i c a l l y 
impracticable from an engineering perspec t ive . 

iv . The r e m e d i a l a c t i o n s e l e c t e d w i l l a t t a i n a s t anda rd of 
performance t h a t i s e q u i v a l e n t to t h a t r e q u i r e d under the 
o t h e r w i s e a p p l i c a b l e s t a n d a r d , r equ i r emen t , c r i t e r i a or 
l imi t a t ion through use of another method or approach. 

V. With r e s p e c t to a S t a t e s t a n d a r d , requirement, c r i t e r i a or 
l i m i t a t i o n , the S t a t e has no t c o n s i s t e n t l y a p p l i e d (or 
d e m o n s t r a t e d t h e i n t e n t i o n t o c o n s i s t e n t l y apply) the 
s t anda rd r equ i r emen t , c r i t e r i a , or l i m i t a t i o n in s i m i l a r 
circumstances a t other remedial a c t i o n s . 

5.1.7 Overall Protect ion of Human Health and the 
Environment 

Source c o n t r o l a l t e r n a t i v e s for remediat ion of s ludges , surface 
s o i l s , and the shal low ground wa te r t h a t have been r e t a i n e d 
through Phase I I screening process w i l l be assessed as to whether 
they w i l l p rov ide adequate p r o t e c t i o n of human h e a l t h and the 
envi ronment . Exposure to remediated s i t e s o i l s and sludges as 
well as the p o t e n t i a l for migration of res idua l contaminants from 
t h e r e m e d i a t e d s o i l s w i l l be cons ide red in t h i s a s sessment . 
A r i s k assessment w i l l be performed to de termine the r e s i d u a l 
r i sk associated with exposure to s i t e s o i l s and s ludges . 

5.1.8 S ta te Acceptance 

The assessment w i l l e v a l u a t e the t e c h n i c a l and a d m i n i s t r a t i v e 
i s s u e s and concerns which t h e s t a t e of New J e r s e y may have 
regarding each of the a l t e r n a t i v e s . 

5.1.9 Community Acceptance 

The assessment will incorporate public input into the analysis of 
alternatives. 
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5.2 Preliminary Report 

A Pre l imina ry FS/FOU t h a t encompasses the t h r e e SARA phases of 
the FS and recommends appropriate source control measure ( s ) , w i l l 
be provided to EPA and other regulatory agencies for review. 

This r e p o r t w i l l be format ted as f o l l o w s . Technologies to be 
evaluated for use a t the s i t e wi l l each be evaluated i n d i v i d u a l l y 
a g a i n s t the requi rements desc r ibed in Sec t ion 2.2 of th i s Work 
Plan. An e n d - o f - s e c t i o n summary i n d i c a t i n g which t echno log ie s 
have been r e t a i n e d or d i s ca rded w i l l be p rov ided . Preliminary 
screening of source control a l t e r n a t i v e s and /or combinat ions of 
the a l t e r n a t i v e s de r ived from the re ta ined technologies, wi l l be 
performed using the c r i t e r i a given in Section 3 of t h i s P lan . An 
e n d - o f - s e c t i o n summary for th i s evaluation wi l l a lso be provided. 
An e v a l u a t i o n of the r e t a i n e d source c o n t r o l a l t e r n a t i v e s in 
c o m b i n a t i o n s w i l l be c o n d u c t e d a g a i n s t the nine e v a l u a t i o n 
c r i t e r i a d i scussed in Sec t ion 5.1 of t h i s P lan . A summary of 
t h i s e v a l u a t i o n w i l l be p r o v i d e d in a s e p a r a t e s u b s e c t i o n 
following the de ta i led evaluation of a l t e r n a t i v e s . This summary 
would inc lude t a b u l a t e d r e s u l t s of the d e t a i l e d evaluation and 
would a lso c o n t a i n , if a p p r o p r i a t e , a d i s c u s s i o n of t r a d e - o f f s 
among s i m i l a r a l t e r n a t i v e s . Th i s summary s e c t i o n would be 
organized to permit comparison of each a l t e r n a t i v e a g a i n s t o t h e r s 
for a l l nine c r i t e r i a described in Section 5 . 1 , 

5.3 Final Report 

A Preliminary FS/FOU Report including a recommended remedial 
alternative, will be submitted to EPA. EPA will review and 
comment on the Preliminary FS/FOU Report. Within 15 days of 
receipt of written final EPA comments on the Preliminary FS/FOU 
Report, the Report will be modified as may be necessary to 
conform with such comments and submitted to EPA for approval, 
and/or additional engineering evaluations as EPA finds necessary 
will be initiated. 

* •; TlM 
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SECTION 6 

PROJECT SCHEDULE 

The d u r a t i o n f o r t h i s f o c u s e d a p p r o a c h t o t h e FS/FOU f o r 
remedia t ing s u r f i c i a l s o i l s , s ludges and s h a l l o w ground w a t e r i s 
four mon ths . I t i s a n t i c i p a t e d t h a t t h e FS/FOU e f f o r t w i l l be 
i n i t i a t e d on 5 December 1988 and be comple ted by s u b m i s s i o n of a 
Pre l iminary FS/FOU Report on 1 Apr i l 1989 t o USEPA Region I I . 

The p r o p o s e d schedule inc ludes performance of necessary t a s k s : to 
e v a l u a t e and sc reen t echno log i e s and p r o c e s s o p t i o n s , t o d e v e l o p 
a l t e r n a t i v e s w h i c h t y p i c a l l y c o m b i n e one o r more f e a s i b l e 
t r e a t m e n t t e c h n o l o g i e s , t o c o n d u c t l i m i t e d b u t a p p r o p r i a t e 
t r e a t a b i l i t y t e s t s , t o s c reen the f e a s i b l e f i e l d of a l t e r n a t i v e s 
t o s e l e c t t h e m o s t e f f e c t i v e a n d p r o t e c t i v e r e m e d i a l 
a l t e r n a t i v e s , and t o a n a l y z e t h e s e s e l e c t e d a l t e r n a t i v e s in 
d e t a i l t o p r o v i d e a b a s i s f o r compar i son and d e c i s i o n making . 
The r e m a i n i n g t a s k i s t o gene ra t e a r e p o r t to document the above 
sequence of f e a s i b i l i t y s t u d y e v a l u a t i o n s and a n a l y s e s , and to 
p r e s e n t t h e most a p p r o p r i a t e a l t e r n a t i v e s in terms of the degree 
or e x t e n t t h a t they s a t i s f y the e v a l u a t i o n c r i t e r i a . 

The deve lopmen t of a l t e r n a t i v e s w i l l f o l l o w t h e e v a l u a t i o n and 
s c r e e n i n g of t e c h n o l o g i e s in Phase I . At t h e c o m p l e t i o n of 
Phase I , an I n t e r i m S t a t u s Repo r t f o r the FS/FOU w i l l be issued 
to the EPA. At t h i s t ime , d r a f t i n g of t h e FS/FOU r e p o r t w i l l be 
i n i t i a t e d to document and h i g h l i g h t the Phase I a c t i v i t i e s . 

The Phase I I e f f o r t w i l l f o l l o w immediate ly and cover a minimum 
time pe r iod to accomplish the e v a l u a t i o n and s c r e e n i n g of s o u r c e 
c o n t r o l a l t e r n a t i v e s a n d / o r c o m b i n a t i o n s t o s e l e c t a l i m i t e d 
number of a l t e r n a t i v e s f o r t h e d e t a i l e d a n a l y s i s . A g a i n , 
a p p r o p r i a t e FS/FOU r e p o r t s e c t i o n s w i l l be d r a f t e d to cover the 
Phase I I e v a l u a t i o n . At t h e c o m p l e t i o n of Phase I I , a second 
I n t e r i m S t a t u s Repo r t f o r t h e FS/FOU w i l l be i ssued to the EPA. 
The r e s u l t s of the t r e a t a b i l i t y s t u d i e s w i l l be i n c o r p o r a t e d fo r 
review as the r e s u l t s become a v a i l a b l e . 

F i n a l l y , Phase I I I w i l l involve d e t a i l e d ana lyses to complete the 
FS/FOU p r o c e s s a n d a s s e m b l y / c r i t i q u e of a d r a f t of t h e 
P r e l i m i n a r y FS/FOU Repor t b e g i n n i n g a f t e r t h e t r e a t a b i l i t y and 
Phase I I e f f o r t s a r e completed. I n t e r im S t a t u s Repor t s s u b m i t t e d 
t o EPA a t t h e c o n c l u s i o n of Phase I , I I and I I I w i l l con ta in a 
d e t a i l e d d e s c r i p t i o n of a l l work performed dur ing each p h a s e , and 
the w r i t t e n r e s u l t s of a l l work performed during, each • phase . 

mi 
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The P r e l i m i n a r y FS/FOU R e p o r t w i l l be d e l i v e r e d on schedule to 
the USEPA by 1 Apr i l 1989. 
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APPENDIX B 
RESOLUTION TO USEPA CORRESPONDENCE 

CONCERNING INTERIM STATUS REPORT 
PHASES I AND II 
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l ^ ^ g f j ^ ^ UNITED STATE£ ENVIRONMENTAL PROTECTION AGENCY 

^*"**^ rfeo « • 1989 jACOiK. jAvnra reowAi.auLOiNa 
CTgfTyTgn M)LTT,.««PJlAg 5 4 6 N^SO^**' "BW VOBK l O m 

H. (3ilb«rc w«il 
Union Carblda Corporation 
P.O. Box 670 
Bound aroo)c» Vtmu J«ra«y 

R«t 3C9-Carlsi:adt s i t « , Ada in i s t r a t iv* orders Znd«x No. IZ -
CSRCZJV-90114 and ii-c:xtczA-6oioa 

Oaar Mr. Vailt 

This is to tranaait ZPX's coatmants on 2X0(*8 '*l3itaria Status 
Report for Phasa Z** of tha Faaaihility Study ("78") bain? 
conductad by Raspondants to tha above-rafarancad Adainistratlva 
Ordara. Thesa coamanta vara varbally tranaaittad to SRN and 
Raspondants* rapraaantativaa at a aaatin? on Fabruary 9« 1989. 

separata altamativaa for each aadia in tha Status Report^ these 
individual alternatives muse ultiaately be eoabined into 
alternatives whioh addraaa tha entire aita. These medla^apecific 
altemativea can be screened separately, but ahould be eoabined 
into aita altamativaa before coaaenceaent of the detailed 
evaluation, since it is likely that soil and groundwatsr 
T̂***̂r!2*fT!t yill ls9 cssbinad. scss S2sas**lcs *** this ̂ rcs 

-aoil stabilization could utilize <?roundvater in the 
treatment process, and thus reduce, or eliainate, the need 
for qrotindwatar treataent; 

-devaterin? during excavation night eliainate the need for a 
separate vellpoint aystea for puaping and treatment of 
groundwater; and 

•tha aoal'ieation of in«aitu technolooies /such as 
staoiixzasion and vitrification) around the aita periaatar 
initially to isolate the aita groundwater aay reduce the 
volume of groundwater, and thus the treataent time and coat. 

These and other eonsiderationa should be taXen into acoaxmt by 
evaluating the aoil and groundwater altamatlvee together aa 
altamativaa for tha entire site. 
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Anorher general coaaent ia that 2SQA should dec«r:::ine wtiecaer the 
reaoval/treataent aoil altemativee deecribad .̂ pply to the entire 
fill layer, or partial hot apota. This dateraination will affect 
the raaaining portions of the alternatives, as well as the 
a^csrna-c^v* eereanxng. »or exouspxe, JL£ cn« «muxftt axuM .a 
treared by in-aitu vitrification, a aulti-aadla cap might not be 
required - a clean soil bacJcfill might suffice. Zf only hot 
apots- are treated, then a multi-aedia cap aay be appropriate, 
ainoe aoaa contaainated aoil is left on aita. In addition, it 
might be mora cost*effsetive to excavate and treat soil hot spots 
by one proaeea end then treat tha reaaining fill layer -by another 
p«9uati»M, ;acxi«ir U x a a luciXJLri^ u<U.y «u Mxuav«ulun AXIU I rMwi.iiiMfii uX 

the entire fill layer. 

Mere specific coaasnts discussed at the February 9, 1989 meeting 
are aa followat 

SASUI lASSlAD £aSQBftD£ 

1-1 1.3 The applicable sections of SPA's Zndangaraent 
Aeaessaent will be used in the ?S, ao-c 
TSSSA'a Public Health Asaaaaaent. 

^ - d d , d tu^A aas proviaeo AMAMS ana i-o am conaiaerea 
Criteria for cleanup, which constitute the 
Raaadial Action Objectives. The material 
provided by EPA muat be used i.n zhm FS. 

2*2 2.3 Diaposal/dlacharge is a general response 
action whioh is potentially applicable to 
shallow groiondwatar. Potential disposal 
options for treated groundwater include 
/44 •*"K«^iH5« f(^ On^W, «^«¥"»w «aw«^, S*****̂  T«1 *nH 

creek, or re*injection. 

3-5 2.5 Azty off-site disposal of the aoil/aludge 
would definitely require prior traataent (not 
••poaaibly**), due to land diaposal 
restriotiona. 

2-5,6 2.6 mxy wasn't metals reaoval iaoluded in 
Altamativaa QW-a and GW-4? Ara both 
chenical oxidation and bio-traataent with i5AC 
naaaasary? 

2-7,8 2.6 ZB-situ voiatiiizacion, or aoae type os vcc 
reaoval/collection may be required for 
protection of public health during or prior 
to excavation, or as a pre-treataent for 
another technology net as effective for 
VQC*a, aueh as atabillsation. 
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2-7,8 

•agfeion cgaaant 

2.6 

1-3,9 3.< 

Table 1 

Table 1 

xablm 4 

Table 2 

In alternative fi/S 8, the slurry wall depth 
ahould be estimated, baaed on availai:b« data. 
Zt is unlikely that- tha wall could be keyed 
into the clay layer, which is quite thin in 
•eae areas. 

As stated previoualy, a aultimedia cap might 
not be necessary for all of the S/B 
Alternatives. 

Oooe '^roaevo PC9*«en-&ai.ning alud^^s faar 
trsstaent" in Altemativee S/S 9 and 10 refer 
te off-site treatment? 

Land use, fencing, deed rsstrictioxm could 
be added to the "Ne-Aotion" Altamatiua here 
and on the other Tables. 

Several other technologies could be added no 
Table 1 (and the other Tables), e.g. ailicata 
baaed atabilization ̂  (which zaaY be mora 

incineration (such as the Westinghouse 
pyrolyzer or Retech's Plasaa ayatea« which 
may be more effective in binding metals wit.̂  
the aah). Zn addition, a distinction should 
be made between In-situ and ex-situ-.£lxation. 
Optiona for disposal of groundwater, 
discussed above, should be added to all 
Tablee, aa well as in-situ volatilization. 

aortsMMlii^ ucMuntMiCit MUuu^a Xtm •A()axiU«*a wlUi 
more specific reaaons for acreening out a 
particular procaas option. 

Air atripping ahould be retained since voca 
ara the primary groundwater contaminants, &nd 
activated carbon could be used aa a polishing 
atap te remove non-VOCs, if neceaaary. The 
tradaooff between the use of air atripping 
and H srear^r amount of carbon versua the 
added ooet of eteaa atripping and a laaaer 
amount of carbon can be evaluated in the 
alternative evaluation. Zf thia ooapariaon 
has alreedy been made, then air atripping 
could be acraened out in Table 3. The opcion 
of regenerating tha apent carbon on-aita 
eeuld also be evaluated. 

L\ 
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Tab le 2 

Tab le 2 

Tab le 2 

Tab le 2 

2570/\ 

flofflwant 

For reverse oamosia, NJGSF recommends a 
literature search} the tecnnology may not be 
feaeible due to the diversity of contaminants 
(as opposed to low concentrations). 

Thermal destruction for groundwater could be 
screened out here, instead of in Taiade 2, 
«ixie« «lk« ]»«aia t o v wsv^^nixtfj is 
iapleaentability. Zn addition, the 
groundweter conoeatrationa appear to be too 
low on the.average to warrant incineration of 
water alone, but it may be feasible to 
incinerate sexae groundwater toge-cher with 
soil (i.e., without dawataring). 

The cemaents provided for biological 
treatment of soil do not justify screening 
out this technoloov at this ooint. since it 
is applicable to organics treataent, and 
sdght be followed by an inorganica treatment, 
aueh aa stabiliaatien. 

3oth in-eitu and ex-eitu atabilization ahould 
be coaaidered aeperately in thia Table and in 
Table 3, since the processes differ ^e 
greatly. 

Zn-situ volatilization ahould be added aftar 
air atrimmine, as discussed above, ts include 
proceasea aimiiar te Toxic Traatment, Geo-
Con, ate. (as oppoaed to aurfaoa aeration 
methods only). 

The screening coaaent provided for low 
teaperature tharaal stripping is not 
adequate. This tsohnelegy should not be 
screened out at this point. 

Sxplain the process probleaa expected with 
fluidized bed incineration. Many preceeeee 
•A-« «vaH«bla, flUHl yA-«<"Lx'aaUiuutU Lu surMMii 
out debris and reduce partiela aize can 
eliainate any prebleas. Fluid bed ayatama, 
where lime is added, may be effective for 
fixing metals la the aah as well as removing 
and destroying organics. This procaas should 
net be eliminated here, but rather, after a 
ceapariscn with ether preceeeee, might be 
eliainatad later. 
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aaei'eiQn eatnment 

Table 3 The purpoae of Table 3 is to ecreen the 

!
recess options within, eech technology type 
n order te choose a rapreeentative 

proceee(eB) for uae ia the altamativaa 
development. This waa not done in all caaes, 
thua it is unclear why certain proceaaas vare 
eliminated. The following exaaples 
illustrate thia coafuaion: 

2 Zmpleaentation criteria listed under removal 
are related te ultimate disposal; criteria 
here should be related to excavation. 

3 Why was dehalegenation eliainatad if it is 
effective and readily iapleaented? (A better 
comment may have been that chemical sxldation 
or critical fluid extraetiea ara mora 
effective in treetiag a wide range of 
eoni:ain1n»nf.M, wh«r«i i4*h«in9«natrion ie mora 
specific to halogenated compounds.) 

3 Why ia fixed film growth eliminated? Is it 
because suspended growth is more effective? 
Explain. 

4 Th0 «ffectiveneee of dehalogenetioa versua 
the other phyeical/chamical processes should 
be discussed, as notsd above. The commenra 
provided do net justify eliaiaation* 

\ , S Za-aitu and «x situ fixation should b« 
discussed seperately, aince effectiveneee »nd 
implementation criteria will differ. 

5 The effectiveness of the theraal deatruction 
precessae should be discussed ia relation -co 
each other. Znclude fluidized bed, as 
discuaaed above. Peraits would net be 
required for reaedial activities conductad 
entirely on-eits, but substantive 

It ia unlikely that a pilot teat ia neceaaary 
for off-site landfilling, though.pratrearzent 
would probably be required. - Also, no permits 
required for on-site work. 
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A t - S M C «««#VUMVy 3 , 1 J * W 9 I H « « I » A 4 « » 4 , S M m * ww.4ai^ ^a i io^^ .^ .^ • U i u u t v i i u * wHZ'tt 
mede. IFA suggested that, if they hed nee ions «o already, SRM 
should immediately contact local POTtfe to inquire about the 
potential for accepting treated groundwater from els aita. In 
addition, SPA recommended that ZRM think about aeehoda for 
dawataring - would they use somai sort of barriar'? 2PA also 
raised tha iasue of future land uae as it ralatee to the 
scajsilisation oltamativaa - would -the incra&«><MJL ywl.Mii« w£ 
material (five te eix foot mouad) be conducive to any future use 
acenarioa, and if hot, would it be feasible to remove some of the 
stabilised material off<-aite? 

Snelosed is a copy of the "Interim Starua Report*^ vnich haa been 
marked up te highlight additional general/editorial coiaaenca. 

Pleaae ensure that all of the ennnRanr.A mirHn«fi viaifoin mnr* -(» «-h« 
attachment are addresaed by B8M aa they proceed with tha FS, and 
in the Preliminary FS Report which will be submitted to £?A by no 
later than April 1, 1989. 

Zf you have any queations regarding thaae ceaaents, plaes* 
contact Jaaet Feldsteia of my staff, at (212) 264-06i3. 

Sinceraly yours, 

Raymond Basso, Chief 
New Jersey Compliance Branch 

Eneleaure 

cci williaa Warren, Ssq. 
Theaas Araatrong, General Slactric 
Paaala Langs, MJ0S9 
Harry Yah, SSASCO 



RESOLUTION TO USEPA CORRESPONDENCE 
CONCERNING INTERIM STATUS REPORT, PHASE I 

Item: General Comment (Page 1) 

Response: As noted in this FS submittal, site alternatives are 
created at the end of Phase II. 

Item: General Comment (Page 2) 

Response: PCB "Hot Spots" have been addressed throughout 
this FS. 

Item: ISR Page 1-1. Section 1.3 
Response: As of 4 April, 1989, ERM has received only summary 

Table E-2 from USEPA; no supporting text from the 
Endangerment Assessment has been provided. 
Therefore, the USEPA Endangerment Assessment is 
not discussed in this Feasibility Study text. 

Item: ISR Page 2-2, Section 2.2 

Response: The ARARs and TBCs have been considered in this 
Feasibility Study. 

Item: ISR Page 2-2, Section 2.3 

Response: Shallo-w ground -water disposal to Peach Island 
Creek, BCUA POTW. off-site TSD, or reinjection are 
all addressed in this FS. 
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Item: ISR Page 2-5, Section 2.5 

Response: Treatment required is unknown until TCLP leachate 
is analyzed. Untreated soil/sludge could possibly 
meet treatment standards. 

Item: ISR Page 2-5, 6, Section 2.6 

Response: Former GW-2 (now GW-3) and GW-4 (now GW-8) had 
neglected metals removal; both of these now 
incorporate chemical precipitation to remove 
metals. GAC is included as a potential polish prior 
to discharge. 

Item: ISR Pages 2-7, 8, Section 2.6 

Response: In situ soil vacuuming (vacuum extraction) has been 
included prior to excavation. 

Item: ISR Pages 2-7, 8, Section 2.6 (Paragraph 1) 

Response: According to the Dames & Moore RI (1988), the 
varved clay (hydraulic conductivity of -1 x 10" 8 
cm/sec) and red clay (hydraulic conductivity of ~1 x 
10-7 cm/sec) together as a unit range from 8 to 10 
feet in thickness. 

The slurry wall depth will be an average of 17 feet 
deep, keying into the clay a minimum of 3 feet. 

Item: ISR Pages 2-7, 8 Section 2.6 (Paragraph 2) 

Response: A multimedia cap is not proposed for all S/S 
alternatives in this FS. 

Item: ISR Pages 2-8. 9 Section 2.6 

Response: S/S-9 and S/S-10 had originally proposed to remove 
PCB-containing sludges for off-site treatment. Please 

C02572/S 
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note that this FS has changed alternative number 
designations since submission of the Interim Report. 

Item: Table 1 (Paragraph 1) 
Response: Institutional actions such as deed restrictions and 

fencing have been added to this FS in accordance 
with USEPA RI/FS Guidance (October 1988) for a 
"Limited Action" Alternative (page 4-8 of the 
guidance). 

Item: Table 1 (Paragraph 2) 

Response: Pozzolan-based stabilization/solidification is the 
mixing of finely-divided alumina and silica-based 
materials (i.e., pozzolans) and alkaline earth 
materials with waste. Thus, "silicate-based 
stabilization" has already been included (as pozzolan-
based stabilization/solidification). 

In situ vacuuming, pyrolysis, plasma arc incineration, 
ground water disposal options, etc. have been added 
(see Table 2-3). 

In situ and on-site stabilization/solidification are 
addressed as separate technology process options. 

Item: Table 2 (Paragraph 1) 
Response: Technologies are now described in text format, -with 

an initial screening discussion. The table (Table 2-3) 
now stands as a summary of these discussions. 

Item: Table 2 (Paragraph 2) 

Response: Air stripping was evaluated as a primary treatment 
option for shallow ground water. Levels of organics 
(thousands ppm) make air stripping viability 
questionable, however; air stripping is thus retained 
initially for polishing only. 
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Item: Table 2 (Paragraph 3) 

Response: As noted in the FS, some membranes may be 
dissolved by some wastes, suspended solids and 
some organics -will clog the membrane material, and 
low-solubility salts may precipitate onto the 
membrane surface. For these reasons, the 
technology was initially screened out. 

Item: Table 2 (Paragraph 4) 

Response: As noted in the FS. ground water has a low caloric 
value and a high specific heat and requires/large 
quantities of fuel for combustion. Incineration of 
large volumes of -water is thus generally not practical. 
In addition, the rate of thermal destruction of 
contaminated ground water is limited by the Btu 
capacity of the off-site and mobile units. Thus 
incineration of ground water is not feasible. 

It is not feasible to incinerate ground water with 
soil/sludge, as dewatering is required prior to 
excavation and processing, and ground water has 
near-zero Btu value. 

Item: Table 2 (Paragraph 5) 

Response: This FS addresses biological treatment of soils. 

Item: Table 2 (Paragraph 6) 

Response: As noted above, in situ and on-site stabilization are 
considered separately throughout the FS. 

Item: Table 2 (Paragraph 7) 

Response: In situ vacuuming to remove volatile organics from 
soil/sludge, has been considered in the FS. 

00257371 
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Item: Table 2 (Paragraph 8) 

Response: As discussed in the FS, low temperature thermal 
stripping is applicable to some soil/sludge 
contaminants. Thus, it was retained for further 
re-view and not screened out initially. 

Item: Table 2 (Paragraph 9) 

Response: The process problems noted in the Interim Report 
dealt -with the debris, etc. which would foul the 
system. As discussed in the FS, waste material 
would be shredded prior to injection into the 
incinerator to avoid these problems. The technology 
was retained initially and eliminated later after a 
comparison with other processes. 

Item: Table 3 (Paragraph 1) 
Response: As discussed in the FS, the objective in this 

screening step is to select one representative 
process option, if possible, for each technology t3rpe 
to simplify the subsequent development and 
evsduation of alternatives without limiting flexibility 
during remedial design. However, due to tlie variety 
of constituents present in both the shallow ground 
water and soil/sludge, some of the technology types 
may retain more than one process option for further 
evaluation. 

Item: Table 3 (Paragraph 2) 

Response: Implementation criteria (Table 2-4) as well as the 
entire FS relates removal to excavation. 

Item: Table 3 (Paragraph 3) 
Response: As discussed in the initial screening section of the 

FS, dehalogenation processes are not effective on 
compounds in non-aqueous solutions.^ : This 
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technology process option, therefore, is not 
technically implementable and was not considered 
further. 

Item: Table 3 (Paragraph 4) 

Response: As discussed in the FS (Table 2-4), fixed-film gro-wth 
is susceptible to upsets and overloading. The high-
level BOD organics -will overload the system. 

Item: Table 3 (Paragraph 5) 
Response: (See the response to Table 3 (Paragraph 3) above.] 

Item: Table 3 (Paragraph 6) 
Response: As discussed above, in situ and on-site 

stabilization/solidification is discussed separately 
throughout this FS. 

Item: Table 3 (Paragraph 7) 
Response: The FS discusses in (Table 2-4) mobile incinerators 

versus off-site rotary kiln, fluidized bed, infrared and 
multiple-hearth incineration as well as pyrolysis. for 
effectiveness, implementability, and costs. 

CERCLA exempts mobile units from permitting, but 
trial bum demonstrations, etc. are expected. 

Item: Table 3 (Paragraph 8) 

Response: Off-site disposal at a Treatment. Storage, and 
Disposal facility would not require a pilot test. 
Acceptance by facility and constituents analysis 
demonstration would be required, however. 

^0Q2I:?4./* 
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Item: General Comments (Page 6) 

Response: Disposal of pre-treated shallow ground water to a 
POTW is considered in the FS. 

Dewatering, as noted in the FS, generally consists of 
a slurry wall barrier and well-point system ground 
water collection. 

A five to six foot increase in FOU mass is 
approximately a 50% increase in volume due to 
stabilization/solidification. Treatability studies 
indicate a worst case volume expansion of roughly 
25%, or 3 feet. This expansion would possibly be 
conducive to future land use scenarios. 

^'^ 002575 



(s I L 'NSTSD S T A T E S S N V i R O f N M E N T A L P f t O r E C I i O N ACjtiNQJY 

^ * *iw«*^ JACOB K. JAVFTS PEDESAL BULOINQ 
^ ^ ^ ^ NEW YORK, NEW YORK 10279 

MAR 241989 
v -r: ,̂ Kp^^^«|̂ f,j-p-n MAT-L— P 5 4 5 5 4 8 4 9 1 

•-^- - H . flilbart w«^^ 
Union carbide Corporation 
P.O. Box 670 
Bound Brook, New Jersey 

Re: SCP-Carlatadt Site, Adminietrative Orders Index No. ZZ-
CZRCLA-50114 and II-CZRCLA-60102 

Dear Mr. Weil: 

This is to transttit BPA's conments on 2SM*8 "Interim Status 
Report for Phase ll" of the Peaaibility Study ("FS") being 
conducted by Respondents to the above-referenced Administrative 
Orders. These comments were verbally transmitted to and 
discussed with ESK and Respondents' representatives at a meeting 
on March 6, 1989. Written comments are being provided in order 
to further assist respondents in preparation of the Preliminary 
FS report. 

all For illustration purposes, conceptual figures should be 
provided for each alternative. 

2.1.1 In general, the altemativea are not described in 
enough detail. Tha intention of the groundwater 
alternatives presented is unclear - is the purpose to 
clean -the site groundwater independently, or to dewatjr 
the site for implementation of soil remediation? Othisr 
factors which must be addressed include time frames of 
operation, volume of water to be treated, piimping 
*•••••••, •w'̂  ̂ rrv-ndva-t*? csll^c^ien »•«&«<!«. Will 
barriers be installed around the site? Can the 
groundwater treatment unit also handle any fluids/ 
wastewaters that will be generated from an on-site soil 
treatment unit (i.e. incineration, in-situ flushing, 
vitrification), where the concentrations of 
contaminants will be higher than in site groundwater? 
All of these details must be addreseed to ensure 
inteqration of media alternatives. 

The description of alternatives also leaves many 
factors unresolved - when will the decisions regarding 
polishing staps be made? The treatability 
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aaStifln comment. 2 

2.1.1 testing results may provide some information, however, 
biological and precipitation tests are not being 
performed. Therefore, engineering evaluations of the 

perform alternative screening. Some other treatment 
units may need to be added, such as pH adjus-tment aftar 
chemical precipitation and maybe filtration prior to 
GAC and UV/Peroxidation. 

Zn the description of groundwater alternatives, the 
purpose of each technology should be spelled out 
clearly. Zn Alternative aw-3, are both the oxidation 
ana oioiogxcax -cres'cmenc s'ceps naceseary r uaaalcttx 
Precipitation could be done first, since the removal of 
suspended solid will help oxidation. Also, the 
biological treataent units, sequencing batch reactors 
ahould be defined more clearly («tnaerobic vs. aerobic, 
fixed film vs. activated sludge, capedailities, contact 
time, and operation). 

Tn ultii^mn-hlvwn <;W-.<?. flW-6. and GW-7. how w i l l t h a GAC 
continue to remove organics if saturated? What will be 
the disposition of the concen-trated liquid waste 
stream? 

2.1.2 Again, more detail must be provided concerning the soil 
alternatives • what are the expected treatment times, 
what will be dewatering methods, will a wet 
excavation/grout curtain method be used? Zn order to 
dnvAinn costs for thase alternatives, more details 
regarding implementation must be presented. 

In alternative S/S-4, how will VOC emission be 
controlled during excavation? Some clean soil back 
fill would be required due to volume reduction. How 
will wastewater from -the air quality control system be 
disposed of? 

In alternative S/S-S, Have any off-site incineration 
f ? i C i l i t i * « b*?*" \A»r\i ' ifi^A'> T t « n , n-TA—hTftat'.-mflTit 
requirements must be addressed. Consideration should 
be given to the potential need for further dewatering/ 
moisture control prior to off-site ehipment of toils. 

Shouldn't Alternative 3/8-6 Include dewatering along 
with the excavation? As has been suggested 
rê êatedl'" seme o* ̂ u<» A^Ma^^mĵ ^^ Groundwats** «*•" jj;» 
used in -the stabilization process, which would reduce 
the voluffiw ur <jrwuiidwai.«̂  ̂ Q4uljkliî  l;xiftAtueut. Zf woe 
excavation is proposed, should groundwatar barriers be 
installed to control the moisture content for fixation? 
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2.1.2 Also, the significant volume increase must be 
addressed. 

Xn Al-b«vna-bi-v* a / 0 - 7 , Ux̂ m will U«w«iL«j.Xu«ri L« awii« Cu 
prevent further infiltration of groundwatar into the 
treatment area? Will the groundwater table be 
maintained constemtly below the treatment area, across 
the entire site? will barriers be installed or will 
vitrification be performed around the site perimeter, 
first? Cost comparisons between wet vs. dry 
vitrification shsuld be mad». Claan backfill may be 
*^rr» *-*":»^ wi*rJi *li±a ai-teaafa-tel-.-*, %••. 

The land disposal restrictions should rule out 
Alternative S/S-81 this can be addressed in Phase I. 
(Also applies to Alternative T-S) 

Why has in-situ flushing reappeared in Alternative S/S-
9, when it had been screened out in Phase I due to non-
homogeneity of the fill material. What is the 
objective of in-situ flushing here? What type of 
«.C**VCry S y s t w u J.A vJtl^wwLevl - aj^i^Aj iai«^, jjtSMul^tV^ f 
infiltration beds? What about the potential for 
contaminating other aquifers at the site, or will tha 
pipe spacing preclude this? What type of fluids ara 
being considered? Ia dewatering necaesary for this 
alternative? Why are two different collection systems 
being proposed - drains for flushing and extraction 
wells for groxandwater? More detail must be provided to 
o ^ y l a l i i KMm wLj.alii • j fBuaw o^ivl uuw I L w i l l w u r X . whac. i s 
the expected treatment rate for flushing? 
Consideration muat be given to the expected 
concentrations of contaminants in tha fluid vs. those 
in the site groundwater, as this will effect the 
selection of the treatment system. 

?or all alternatives including in-situ stabilization, 
consideration should be given to fixating the soils 
a^whuivl LIi« e i l i .0 y<3^1w«iL«A f l ^ a u . I n u&v2«x- Lu Cui'iU 4 
groundwater barrier te minimize the volume of 
groundwater to be treated. 

in Alternative S/S-lO, dewatering would be required 
along with the excavation. Why is a RCRA unit required 
for on-site dispoeal. The volume increase from 
stabilisation must be addressed. 

In alterative S/S-ll, why are both in-situ vacuuming 

is not expected to be effective in saturated soils -
will the dewatering method maintain unsaturated 
conditions? 

^002576A 



ff#«rtiffl coimngnti 4 
2.1.2 In alternative S/S-12, how will metals be treated? 

it is difficult to apply acid extraction in-situ to 

Hew will volatiles be handled in Alternative S/S-137 
Has enhanced volatilization been considered? 

What type of reinjection system is proposed for 
Alternative S/s-14? 

2.1.3 It is unlikely that any of the tank alternatives will 
be feasible, as presented. Pre-treatment will probably 

Tank alternatives involving sequential treatment 
proceasea should be developed. 

Table 3 The screening comments for each groundwater 
alternatives are nearly identical. Can't any 
distinguishing remarks be made, i.e. the effects of 
longer treatment time on short-term worker/ 
environmental exposiire? 

The crroundwatar traetinent jil-hA-rnwV.Hvww w»n mo«»-h anawa 
during remediation; action-specific requirements muat 
be met. 

For the no action and limited action groundwatar 
alternatives, the last statement •*Shart-term 
Protectiveness" is incorrect; water table aquifer is 
connected with an aqpaifer which X^ a potable water 
supply. 

For the other groundwatar altemativee, -bhe wording in 

should be revised. What is meant by "no aegaptabie 
short-term risks"? Zs the correct word "significant"? 
If so, explain why there are no significant risks. 

Alternative 3/S-3 does not satisfy remedial action 
objectives. 

Why are there short-term risks te workers and community 
durinc imolementation of S/S-4? Wouldn't there be 
cenrroia for air emissions? 

Some further explanation should be provided to justify 
why aome soil alternatives will achieve TSCs and others 
will not. For example, why will S/S-9 (in-situ 
flushing/ stabilization) achieve TBCa and S/S-io 
(extraction/stabilization) will not? Also, how will 
9/S-12 (in-situ vacuuming/flushing) achieve TBCs? What 
about metals? 

• . • I ' • • 

002577 



flflgtian eomneri^ 5 

Table 3 Why are pilot studies referred to in Alternative S/S-6? 
There are none being conducted for vitrification. 

In S/S-13 and s/s-14, there is no excavation components 
to the alternatives, since they both apply technologies 
in-situ, therefore, there should be no risks related to 

Additional distinguishing comments should be made, 
i.e., relative risks for short-term exposure, exposure 
to solvents for relevant alternatives, effects of any 
residual solvents, or other treatment additives. 

Table 4 More detailed oomparisons should be made between the 
alternatives - baaed on this table, they ara all 
eeruAllv <mn1«w«n+:ahl«». Cnvrnmyi mrvnm «»« h» mmAa <n 
terns of complexity of operation^ the need for skilled 
operators, potential for system upsets, required 
treatment units, reliability, energy and chemical 
additive requirements, and o-ther auxiliary process 
requirements. 

For groundwater alternatives, the frequency of 
sampling/analysis has not yet been determined; sampling 
may be more, or less often than semi-annually. 

For soil alternatives, explanations should be provided 
as to why the technology capabilities are limited. Why 
are lemd use restrictions applicable to S/S-12? Why are 
land uae restrictions applicable to S/S-ll when Table 3 
indicates that TBCs will be achieved? Why is limited 
equipment availability applicable to incineration 
alternatives, but not'others such as extraction? 

For S/S-4, local opposition-to thia alternative can not 
be predicted at this time. 

general An additional table should be prepared presenting a 
rating o-f th« «rr««nip.g criteria, in terms of high, 
medium, and low, for each alternative, so that 
comparisons of alternatives can be made. 

As discussed at the March 6th meeting, the Phase II report was 
i ^ ^ — ^ ^ ^ ^ ^ ^ fm%m 2 ^ « « w « ^ « • • « « ««••»<»««.. J i ^ « ...••.. as **..«.•«. J . «.M . .« 
^M»*«**»««tgr^^ « ^ e AA*^M«» p*«M*k#«a ff««*«itf hrf«*M̂ «tfte#«i*%e w«# >»««#« ̂ »^ *m%»̂ <e»ifce*̂ »**%j W ^ 

alternatives - the Report submitted -bo EPA did not follow through 
the screening process. No cost evaluations or comparisons were 
preeentad. While Z realize that treatability study results will 
be incorporated when available, the FS could certainly have 
proceeded further pending receipt of thesa results. 

As you may notice, many of the comments provided herein were 
proviaea ro £Mn prior -co -cne Aarcn o m mee-cuig, sjicxuaxng 
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comments relating to dewatering, disposal of treated fluids, and 
increases in material volume relating to stabilization 
alternatives. 

1 am concerned, based upon the Phase I and Phase ZZ reports, that 
the FS is not being conducted in a thorough and technically sound 
manner, z LruaL UiaL you will ensure that all of EPA's eommonte 
on these reports are addressed, and reiterate my staff's requeet 
to Informally review the work which has been dona to complete 
Phase ZZ and Phase ZII prior to submission of the Preliminary FS 
report by April 1, 1989. 

Zf you have any questions regarding these comments, please 
contact Janet Feldstsin of my staff, at (212) 264-0613. 

(u^s>j/ngr^ Qsta^O 
Raymond Basso, Chief 
New Jersey Compliance Branch 

cc; William Warren, Esq. 
Thomas Armstrong, General Electric 
Pamela Lange, NJDSP 

002578 



RESOLUTION TO USEPA CORRESPONDENCE 
CONCERNING INTERIM STATUS REPORT, PHASE II 

Item: All 
Response: Conceptual flo-w diagrams are pro-vided for each 

alternative considered in Phase II of the FS. 

Item: Section 2.1.1 (Paragraph 1) 

Response: Alternatives for the soil/sludge on site, tank sludge, 
and ground -water have been described in detail in 
the FS. 

Item: Section 2.1.1 (Paragraph 2) 

Response: Treatability studies and chemical analyses revealed 
technology capabilities and limitations. Discharge 
limits for treated ground water from the site remain 
to be set, however. For this reason, polishing 
requirement decisions have not been made as of yet. 

Treatability testing also pro-vided information not 
included in the RI, such as BOD, COD. From these 
chemical analytical results, engineering evaluations 
for biplogical treatment, as well as other main 
process options and pretreatment, have been made. 

Item: Section 2.1.1 (Paragraph 3) 
Response: The alternatives have been described in detail in the 

FS, including purposes of each technology. 

>iaf^?f/\ 
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Sequencing batch reactors, as defined in the FS, are 
a series of aerobic activated sludge treatment 
S)rstems. 

Item: Section 2.1.1 (Paragraph 4) 

Response: GW-6 and GW-7 had proposed to utilize GAC as a 
potentially required polish. GW-5 utilized GAC as a 
buffer prior to biological treatment. Initially all GAC 
adsorbable compounds will remain on the carbon. As 
the carbon becomes saturated, less adsorbable 
compounds -will be replaced on the carbon by more 
adsorbable compounds, resulting in the bleeding-in 
of the less adsorbables. (Note that this FS has 
revised these alternatives). 

Item: Section 2.1.2 (Paragraph 1) 

Response: The alternatives for soil/sludge have been described 
in greater detail in the FS. 

Item: Section 2.1.2 (Paragraph 2) 

Response: As Indicated in the FS, VOC emissions would be 
controlled by initially removing volatile organics with 
a vacuum extraction system. 

If the ash does not require stabilization/ 
solidification, volume reductions for the site would 
be dealt with by backfilling clean soil. 

As discussed in the FS, wastewater from the 
incinerator would be discharged to the on-site 
ground -water treatment system." «, 

Item: Section 2.1.2 (Paragraph 3) 

Response: As noted in the FS, S/S-14 (off-site incineration) 
identifies off-site facilities as well as pretreatment 
and dewatering requirements. 

B-9 
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Item: Section 2.1.2 (Paragraph 4) 

Response: As discussed in the FS, dewatering is required prior 
to excavation. This water may be incorporated into 
the stabilization/solidification process. 

Significant volume increases (i.e., >25% increase) 
are not expected to occur. 

Item: Section 2.1.2 (Paragraph 5) 

Response: As discussed in the FS, a slurry wall and weU point 
dewatering system would be utilized to remove as 
much water as possible prior to -vitrification. Cost 
estimates have sho-wn more cost-effective treatment 
options for ground water than in situ vitrification. 

Clean backfill, as noted in the FS, -will be utilized as a 
cover. 

Item: Section 2.1.2 (Paragraph 6) 

Response: Land disposal restrictions on wastes can not be 
evaluated until a sample of waste is taken prior to 
disposal. It may be possible that the leachate 
generated will pass t rea tment s t anda rds . 
Alternatives involving off-site disposal were thus 
retained to Phase II. 

Item: Section 2.1.2 (Paragraph 7) 

Response: In situ soil flushing -was reevaluated and reinstated to 
Phase II. Even due to the rubble. -50% of 
contaminants could be removed by flushing. 

Soil flushing alternatives have been updated and 
include detailed descriptions. 

Ground water treatment system compatibility with 
extraction fluids has been considered. 

^mi^iBfii 
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Item: Section 2.1.2 (Paragraph 8) 
Response: The alternatives propose a slurry wall, which will 

minimize infiltration of ground water from adjacent 
fillimits. 

Item: Section 2.1.2 (Paragraph 9) 

Response: The Interim Report as well as the FS (S/S-9) 
includes de-watering prior to excavation. 

The stabilized soils -will be replaced on site. Volume 
increases should be minimal. 

Item: Section 2.1.2 (Paragraph 10) 

Response: In situ vacuuming was proposed to remove volatiles. 
while soil flushing was proposed to remove non-
vacuumable compounds such as PCBs. 

In situ vacuuming is not effective on saturated soils, 
thus dewatering is required first. The well points 
utilized for vacuuming will initially be utilized for 
dewatering as well. 

Item: Section 2.1.2 (Paragraph 11) 

Response: In the Interim Report, no metals treatment was 
proposed for Alternative S/S-12; an associated risk 
-was thus included with this alternative. 

Item: Section 2.1.2 (Paragraph 12) 

Response: In the Interim Report, volatile organics would have 
been included in the mass of contaminants to be 
stabilized. This FS has added in situ soil vacuuming 
to remove volatiles initially and enhance stabilization. 
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Item: Section 2.1.2 (Paragraph 13) 

Response: In situ bioreclamation would utilize a well 
distribution system or percolation field system for 
distribution. Please note that this technology is 
screened out in Phase I in this FS. 

not require any 

Item: Section 2.1.3 
Response: In situ vitrification does 

pretreatment for the tank. 

Alternatives in this FS involve sequential treatment 
processes. 

Item: Table 3 (Paragraph 1) 

Response: This FS evaluates alternatives so as to distinguish and 
allow comparison and screening. 

Item: Table 3 (Paragraph 2) 

Response: This FS discusses both ARARs and action-specific 
requirements. 

Item: Table 3 (Paragraph 3) 

Response: As noted in the Summary Table and discussed in the 
FS, there is no unacceptable risk as shallow ground 
water is not currently used a potable water supply. 
nor is the till aquifer: bedrock aquifer contamination 
is undefined. 

Item: Table 3 (Paragraph 4) 

Response: As noted in the FS. these and other tables are 
summaries of the evaluation criteria discussions. 
"Short-term" and "acceptable" risks are delineated 
and e-valuated in these discussions. 

^ 0 0 2 5 8 O A 
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Item: Table 3 (Paragraph 5) 

Response: The remedial action objectives of the FS are satisfied 
for the long term for Alternative S/S-3. 

Item: Table 3 (Paragraph 6) 

Response: Alternative S/S-4, on-site incineration, utilizes 
controls for air emissions. There would be potential 
short-term risks resulting from uncontrolled 
emissions, if any exist. 

Item: Table 3 (Paragraph 7) 

Response: This FS discusses how each alternative is effective 
over the long-term. In particulsir. Phase III 
discusses TBCs. 

Item: Table 3 (Paragraph 8) 

Response: No pilot studies were conducted as part of the 
treatability work. The -vitrification vendor requests 
pilot work to better characterize emissions, cost. 
and operational parameters. 

Item: Table 3 (Paragraph 9) 

Response: Although both alternatives involve in situ 
technologies as the main process option, both 
involve dewatering in which some excavation may be 
required to aid in slurry wall and well point system 
installation. 

Item: Table 3 (Paragraph 10) 

Response: The FS discussion and summary table has been 
revised since submission of this Interim Report 
(Table 3-13). 

& O U i r t V -̂  
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Item:, Table 4 (Paragraph 1) 

Response: Detailed comparisons are included in this FS. to 
distinguish and screen alternatives. As noted earlier. 
Table 4 of the Interim Report is a summary table of 
the evaluation discussions and has undergone 
re-vlsions for this FS (Table 3-14). 

Item: Table 4 (Paragraph 2) 

Response: To estimate O&M requirements and costs, semi
annual sampling was assumed. 

Item: Table 4 (Paragraph 3) 

Response: This FS discusses in detail the technologies and 
their limitations as they apply to the alternatives. 

Equipment availability is addressed for alternatives 
in the FS (Table 3-14). 

Item: Table 4 (Paragraph 4) 

Response: Public acceptance comments -will be addressed in 
public hearings. 

Item: General Comments (Paragraph 1) 

Response: This FS contains a summary table for Phase II. for 
comparison and screening (Table 3-15). 

Item: General Comments (Paragraph 2) 

Response: The Interim Status Report of 24 February 1989 
summarized the Phase II activities conducted to that 
date. It intended to show acti-vities completed and 
was not intended to be a comprehensive Phase II, as 
indicated in Section 1 of the Interim Report. 
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APPENDIX C 
RESULTS OF GROUND WATER TREATABILITY 

TESTING 

Results of treatability testing for water-table aquifer ground 
water from the SCP/Carlstadt site are discussed in Section 
3.1.2.1 of the FS document. This Appendix includes the vendor 
reports of this treatability testing and the preliminary laboratory 
data upon which these rei)orts were based. It is noted that 
these data have not undergone final analytical QA re-vlew. 
Reports from the following vendors are included. 
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APPENDIX C-1 
CF SYSTEMS 

CRITICAL FLUID EXTRACTION 
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I. INTRODUCTION 

Environmental Resources Management (ERM) has contracted with CF 

Systems to perform treatability testing on a grotmdwater sample. CF 

Systems has performed batch extractions using CO2 solvent to 

extract the organic contaminants from this grotindwacer sample. ERM 

has provided the analysis of the feed and rafflnate samples from CF 

Systems. From the lab data and analytical results CF Systems has 

developed preliminary sizing and cost estimate for a CO2 extraction 

unit capable of handling up to 50 GPM of groundwater feed. Also 

included is a description of the process and what the utility 

requirements are for this unit. 
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II. PROCESS DESCRIPTION 

A. CONCEPTUAL DESCRIPTION 

The CF Systems Organic Extraction unit is a solvent extraction system 

that uses liquid CO2 as solvent to extract a wide variety of 

organic contaminants from wastewater. This solvent has high 

solubilities for many hazardous organic compounds and in addition, 

CO2 is inexpensive, non-toxic and can be easily separated from the 

extracted compounds. 

The units capacity is up to 50 gallons of wastewater per minute or 

about 25,000,000 gallons per year. The unit can accept wastewater 

varying in contamination levels from parts per million up to 30 

percent organics. 

The unit can be designed for Indoor or outdoor use, is skid mounted, 

and is fully automated including control routines for startup, 

shutdown and cleanout. All motors and Instrumentation are 

explosion-proof or intrinsically safe. The hardware that comprises 

the unit is made of corrosion-resistant material to maximize 

structural integrity. 

The system requires approximately 2500 sqtiare feet of space to allow 

for: the main skid portion of the system, area for heat exchanger 

bundle removal, compressor skids and a room to house the control 

computer, laboratory, water heater, motor control center and working 

aisles. An extractor tower stands about 35 feet and requires an 

additional 100 square feet of floor space, either indoors or 

outdoors. 

002^89 CORPORATION 
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II B. DESCRIFTIOH OF FULL-SCALE SYSTEM 

Process flows for the extraction of organics from wastewater are 

shown in the simplified one-line diagram in Figure 1. For 

description purposes, the process has been divided into the following 

steps: 

- Extraction 

- Pressure Letdown and Carbon Dioxide Distillation 

- Extract Stream Flash Evaporation 

- Rafflnate Stream Flash Evaporation 

- Carbon Dioxide Recompression, Condensing, and Recycling 

Extraction 

From the feed drum, wastewater is pumped by the Feed Pump (P-1) to 

the Extractor (T-1) and flows downward countercurrent to the CO2 

solvent stream which entera at the bottom of the extractor. This 

arrangement allows for optimum mixing and contact between the fluids 

to accomplish extraction of the organics into the CO2 solvent. 

During the contercurrent contact between CO2 and wastewaters, 

organics are dissolved out of the water phase to form a 

C02/organlcs phase, or extract which continuously exits from the 

top of the extractor. 

Pressure Letdown and Carbon Dioxide Distillation 

An important feature of the CO2 distillation and stripping is that 

the bulk of the CO2 in the extract stream is separated from the 

product organics at a pressure that is very near the extractor 

pressure. This minimizes the compression work needed to recycle the 

CO2 back to the extractor. 

CORPORATION 



The CO2 separation is performed in the Solvent Recovery Column 

(T-2). Vaporization heat is supplied by the hot compressed CO2 

vapor discharged from the Main Compressor (C-1) as it cools from the 

vapor phase and condenses into the liquid phase. A kettle type heat 

exchanger. Column Reboiler, (E-1) is provided to perform the heat 

exchange. 

Extract Stream Flash Evaporation 

The overhead CO2 vapor from T-2 is fed to the suction of compressor 

C-1. The still bottoms stream is fed into cascaded flash evaporation 

stages for further CO2 removal. 

CO2 vapor goes to the Low Pressure Compressor (C-3) and the Medium 

Pressure Compressor (C-2), it is then recompressed and recycled to 

the recovery column. The organics extract stream is withdrawn on 

level control and is pumped to storage. 

Rafflnate Stream Flash Evaporation 

The rafflnate let down system is analogous to the extract system and 

the recovered vapors are similarly recycled. 

Carbon Dioxide Recompression. Condensing and Recycling 

The last process involves recompressing, condensing, and recycling 

the CO2. The low presstire CO2 vapor is compressed by compressor, 

C-3 and fTirther compressed by compressor C-2 to the Solvent Recovery 

Column (T-2) pressure. The overhead vapor from T-2 is fed to 

compressor C-1 for recompression to final system pressure. 

From the main compressor (C-1) discharge, the CO2 is condensed, and 

subcooled for recycle to the extractor tower. It is condensed by 

supplying the heat of vaporization of CO2 in the kettle. 

002590 
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III. TREATABLILITY TEST 

A. TESTING EQUIPMENT DESCRIPTION 

A one line diagram for the testing equipment is shown in Figure II. 

Liquefied CO2 is pumped to the extraction vessel from a CO2 

cylinder equipped with an eductor tube. Before entering the pximp the 

CO2 passes through a water cooled heat exchanger to ensure that all 

the CO2 is in the liquid phase before entering the pump. The pump 

is an air driven diaphragm pump which boosts the pressure of the 

CO2 to the desired extraction pressure. 

Prior to pumping in liquid CO2 the extractor had been opened, the 

desired amount of sample added and then closed up. The liquid CO2 

is then pvmiped in until the extraction vessel is filled. 

The extractor is equipped with an air driven mixer. After the 

specified mixing and settling times the Cb2/organic phase is 

displaced from the extractor into the seperator vessel. Fresh clean 

liquid CO2 is pumped into the extractor to displace the 

C02/organics phase into the separator. 

In the separator vessel the CO2 is vaporized by reducing the 

pressure. CO2 vapor is vented through a dry gas meter to measure 

the amount of CO2 that has been displaced from the extractor. 

Extracted organics are drained from the bottom of the separator, 

degassed and weighted to determine how much organics have been 

extracted. 
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FIGURE II 

LABORATORY TESTING EQUIPMENT 
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Ill B. TESTING PROGRAM 

The experimental program consisted of three batch extraction runs. 

Two runs were made in the 3.75 liter solid body extractor and one run 

in the one liter windowed extractor. The extraction run within the 

windowed extractor was to observe the separation of the extract and 

rafflnate phase when the mixing was stopped. 

For each run the gallon jug of feed was Inverted to mix the solution 

and approximately two liters loaded into the extraction vessel. The 

gallon jug was left open so as to be exposed to air for the same 

length of time as the sample put into the extractor. One of the VOA 

vials was filled with feed at this time. 

After the extraction was completed the rafflnate was collected in one 

liter bottles, allowed to degas and then weighed. Also at this time 

a VOA vial was filled with rafflnate. This procedure was repeated 

for the second two liter batch extraction. 

The remaining feed was combined and the bottles for AE/BN analysis 

and the bottles for pesticide/PCB analysis were filled. The 

raffinates were combined and the bottles for AE/BN analysis and the 

bottles for pesticide/PCB analysis were filled. All samples, feeds 

and raffinates, were refrigerated when not in use. Samples sent for 

analysis were shipped with overnight ice packs. 

00259 
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H Z C. TEST RESULTS 

The lab data for the three batch extractions is shown in Tables 1, 2, 

and 3 attached at the back of this report. All three extractions 

were carried out at 70°F and 1,200 psig. The mixer speed was about 

1,000 RPM for all runs. 

Mixing time was twenty minutes for each mixing/settling cycle. 

Settling time at first was twenty minutes but this was found to be 

too short to separate the foam formed during the first couple of 

mixes. This time was increased to sixty minutes for more complete 

settling of the foam. Shorter settling times were adequate for the 

remaining mixing/settling cycles. 

The feed contained 0.4 wt percent organics by analysis. For 1,800 

grams of feed there shotild be approximately 7.2 grams of extract 

However for Runs 1 and 2 about ISO grams and 81 grams of extract were 

obtained, respectively. This would indicate that water was carried 

over with the C02/organlc extract. The amount of water carried 

over was reduced considerably when the settling time was Increased 

from 20 minutes for Run 1 to 60 minutes for Run 2. 

Analysis of the feed and rafflnate samples are also attached at the 

back of this report. These analyses show that for any compound, 

where there are analysis numbers for the feed stream, there was 

greater than 95 percent removal. Benzoic acid analysis for the feed 

and rafflnate was uncertain due to levels being below detection 

limits. Typically for the chlorinated compounds greater than 99.99% 

removal was obtained. Other compotinds with very high percentage 

removal were; acetone 99.7%, toluene 99.99%, nitrobenzene 99.96%, and 

2-butanone 99.96%. 

The lowest extraction efficiencies were obtained with; phenol, 

naphthalene and PCB 1242, but even for these compounds greater than 

95% was extracted. -. -, „ • 
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IV. EVALUATION OF TECHNOLOGY 

A. FEASIBILITY ANALYSIS 

The greater than 99.9% removal for most of the chlorinated compotxnds 

indicated the applicability of this process to the clean up of this 

grotind water stream. The bench scale extractor removed greater than 

95% of each of the measurable compoxinds in the water stream. While 

most of the compounds showed greater than 99.9% removal only phenol, 

methyl phenol, naphthalene and PCB-1242 were at the 95% removal 

level. These levels of recovery would be at least as good in the 

continuous full scale unit. 

002593 
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rv B. COST ANALYSIS 

The total estimated installed cost for a 50 GPM groundwater treatment 

unit is $5.5MM. 

This estimate excludes cost for site preparation civil engineering 

work and a building for the unit. 

The utilities requirement for the unit are given in Table 4. 

The Installed cost estimate is based on the following: 

- A completed cost for a 20 GPM unit having equivalent 
specifications. 

- Quoted installation costs for the above unit. 

- Price escalation due to materials cost increases and labor 
cost increases. 

- Scaling of final cost based on modified throughput using 
confirmed scaling factor for these units. 

J ( j 
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TABLE 4 

OPERATING REQUIREMENTS 

Electricity 
350 Kw.Hr/Hr 

Refrigerated Vater 
Flow - 260 GPM (A T - 15°F) 

Hot Vater 
550,000 BTU/Hr 

Instrument Air 
40 SCFM 

SOLVENT MAKE-UP 

Carbon Dioxide 
300 lb/day 

U60E 

1 Operator/Shift 
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IV C. TIMEFRAME TO IMPLEMENTATION 

From receipt of an order it will take approximately nine months to 

complete the fabrication of the system. The long delivery time is 

due primarily to the current market conditions for Stainless Steels 

and Hastalloys. 

I ©02594/\ 
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V. SUMMARY AND CONCLUSION 

The CF-Systems technology has demonstrated a high level of removal 

for all organics in the groundwater except for benzoic acid. 

The cost of implementing a groundwater clean up using the CF Systems 

technology would be competitive with any of the available technology. 

The recovery of the organic contaminants might yield a net-back to 

the operation unlike other destructive technologies. 
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TABLE 1 

CF Systems Bench Scale Extraction Report 

CFS Sample No.: 
Client: 

Location: 

(Lab Analyses 
as received) 

533 
ERM 

Exton, PA 

Oil 
Solids 
Vater 

Feed 
0.4% 
0.0% 

99.6% 

Date: 

Rafflnate 

15-Feb-89 

Solvent: Carbon Dioxide 

Feed Cha rged: 
Solvent Charged: 

Mix 

Total 

Average 
Mixer 

Pre 
Temper 

1 
2 
•5 

4 
5 
6 
7 
8 
9 
10 
11 
12 
1 •; 
Li 
14 

Speed 
ssure 
ature 

1330.16 grams 
1535.87 grams 

Mixing • Settli 
Time Time 
(min.) (rain. 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

1000 RPM 
1200 PSIG 

70 Degrees 

ng 

) 

20 
60 
60 
80 
30 
49 
20 
50 
25 
32 
30 
30 

F 

Oil 

Collection 
Time 
(min.) 

47.12 
39.4 
49.33 
45.52 
46.72 
35.58 
42.12 
50.6 
50.93 
34.88 

103.15 
70.9 

Extracted: 

Solvent 
Weight 
(grams) 

1578.71 
1534.19 
1658.13 
2768.49 
1194.91 
1371.23 
1523.04 
2244.47 
2492.64 
1377.31 
4148.84 
3747.18 

27275.01 

150.39 grams 
8.22% 

Extract-
Weight 
(grains) 

107.14 
5.33 
2.61 
12.02 
3.69 
3.28 
0.43 
0.59 
0.85 
6.78 
0.92 

. . 6.75 

150.39 

Settling Characteristics 

Upon initial mixing at 1000 rpm, sample foamed. Foam required a minimum 
of 1 hour settling for the first few mixes. Subsequent mixings required 
less settling time. 

Observations 

Feed was dirty water with a strong organic (pesticide) odor and an oil 
sheen. Extract collected was mostly water/sample but did seem to have a 
stronger odor. The rafflnate was similar to the feed, though there was 
no evidence of oil and little odor. 
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TABLE 2 

CF Systems Bench Scale Extraction Report 

CFS Sample No.: 
Client: 

Location: 

(Lab Analyses 
as received) 

533 
ERM 

Exton, PA 

Oil 
Solids 
Water 

Feed 
0.4% 
0.0% 

99.6% 

Date: 

Rafflnate 

15-Feb-89 

Solvent: Carbon Dioxide 

Feed Charged: 
Solvent Char 

Mix 

Total 

ged: 

1 
2 
3 
4 
5 
6 
7 
3 
9 
10 
11 
12 
13 
1 A 
*1 

1800 
1559 

.44 

.65 

Mixing 
Time 
(min. ) 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

grams 
grams 

Settli 
Time 
(rain. 

ng 

) 

60 
60 
70 
60 
40 
30 
30 
50 
30 
30 
20 
20 
20 

Oil 

Collection 
Time 
(min.) 

42 
54.72 

22 
38.12 
38.3 
37.93 
43.37 
37.63 
63.25 
41.53 
57.55 
81.4 

110.93 

Extracted: 

Solvent 
Weight 
(grams) 

984.58 
1363.75 
1138.86 
1159.07 
1692.14 
1551.73 
1864.66 
954.37 
2818.46 
637.83 
2514.46 
2956.78 
3014.54 

24220.88 

Ex 
We 
(g 

81.22 grams 
4.51t 

tract 
ight 
cams) 

55.50 
1 ho 
1 ^ \j u 

4.87 
3.60 
0.96 
0.06 
1.S7 
3.50 
3.73 
0.14 
3.33 
1.37 
0.81 

31.22 

Average 
Mixer Speed 1000 RPM 

Pressure 1200 PSIG 
Temperature 70 Degrees F 

Settling Characteristics 

%n)V\ initial mixing at 1000 rpm, sample foamed. Foam required a minimum 
c£ 1 hour settling for the first few mixes. Subsequent mixings required 
less settling time. 

Observations 

eed was dirty water with a strong organic (pesticide) odor and an oil 
sheen. Extract collected was mostly water/sample but did seem to have a 
stronger odor. The rafflnate was similar to the feed, though there-was 
no evidence of oil and little odor. - .• t-\ 
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TABLE 3 

CF Systems Bench Scale Extraction Report 

CFS Sample No.: 
Client: 

Location: 

(Lab Analyses 
as received) 

533 
ERM 

Exton, PA 

Oil 
Solids 
Vater 

Feed 
0.4% 
0.0% 

99.6% 

Date: 15-Feb-89 

Rafflnate 

Solvent: Carbon Dioxide 

Feed Charged: 
Solvent Charged: 

Mix 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

Total 

Average 
Mixer Speed 

Pressure 
Temperature 

230.92 
631.64 

Mixing 
Time 
(min.) 

20 
20 
20 
20 
20 
20 
20 
20 

1000 
1200 
70 

grams 
grams 

Settling 
Time 
(min. 

RPM 
PSIG 
Degrees 

\ / 

60 
SO 
30 
30 
15 
49 
15 
25 

F 

Oil 

Collection 
Time 
(ain.) 

15.04 
18.23 
34.47 
37.07 
22.92 
22.9 
28.7 
19.45 

Extracted: 

Solvent 
Weight 
(grams! 

565.05 
342.55 
776.96 
942.02 
749.35 
433.77 
551.32 
559.49 

5252.27 

3.34 grams 
1.45% 

Extract 
Weight 
(grams) 

0.02 
0.05 
0.30 
0.20 
0.03 
1.70 
0.60 
0.44 

3.34. 

Settling Characteristics 

Upon initial mixing at 1000 rpm, sample foamed. Foam required a minimum 
of 1 hour settling for the first few mixes. Subsequent mixings required 
less settling time. 

Observations 

Feed was dirty water with a strong organic (pesticide) odor and an oil 
sheen. Extract collected was mostly water/sample but did seem to have a 
stronger odor. The rafflnate was similar to the feed, though there was 
no evidence of oil and little odor. 
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ANALYSIS REPORT^ 

2425 New: HoJIand Pike.- Lancaster; PA 17601r5394v:(717) 656-2301: 
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Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

14900 SCP CF Systems Unprocessed Vater Sample 
Collected on 01/31/89, 02/06/89, 02/14/89 by KS 

Date Reported 2/28/89 
Date Submitted 2/15/89 
Discard Date 3/31/89 
Collected by KSO 
P.O. 802-01-07-OlKS 
Rel. 

TCL Volatiles 
1 COPY TO Data Package Group 

RESULT 
AS RECEIVED 

LIMIT OF 
QUANTITATION LAB CODE 

Th« Afi i«riean Association for 
Lafloraiorv AcervditatioA 
CncMiicai. Biological 4 gnvwenntomai 
(•«*dt of i m i i n g . 

Meffioo* Amiwoo Council of - - \ > 

See Reverse Side For Explanation 
Of Symbols And Abbreviations And 
Our standard Terms And Conditions 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Reviewed and Approved by: 

Timothy S. Oostdylc, B.A. 
Group Leader, GC/MS Volatiles 
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r-2425 NeyitHollandPikft Lancaster; PA 17601r5934;U717> 656-2301 :>V:#^?^ii;^ 

Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

14900 SCP CF Systems Unprocessed Vater Sample 
Collected on 01/31/89, 02/06/89, 02/14/89 by KS 

Date Reported 2/28/89 
Date Submitted 2/15/89 
Discard Date 3/31/89 
Collected by KSO 
P.O. 802-01-07.OIKS 
Rel. 

ANALYSIS 
TCL Volatiles 
TCL Semi-Volatiles 
TCL Semi-Volatiles (cont) 
TCL Pesticides 

RESULT 
AS RECEIVED 

LIMIT OF 
QUANTITATION LAB CODE 

attached 092226000S 
attached 092352500S 
attached 092400000S 
attached 093723000S 

2 COPIES TO Environmental Resources Hgmt. 
1 COPY TO C F Systems, Inc. 
1 COPY TO Data Package Group 

ATTN: David Blye 
ATTN: Karen Shav 

^00259?vA 

Th« Am«rtean Anecuiion for 
Liooruorv Acer«oii«iion 
CAvmieai, SioiOQCai 4 gii»irow*wwM 
fNMt ot iMtmg. 

Mgrwom AiTWfican Council of 

088 00767 130.00 114500 

S«« Rovorso Side For Explanation 
Of SymtMis And Abbrwiatlona And 
Our Standard Terms And Conditions 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Reviewed and Approved by: 

Timothy S. Oostdyk, B.A. 
Group Leader, GC/MS Volatiles 



ANALYSIS REPORT 

wî Mer^EaJmMm^ INCORPOPATED-

242SNewrHollandPike;Lancastei;;PA^7eair5994;^{7in,65^0tJ^^ 

t4«^.-f«?J'at;^:'-;->r,tt.»!<i,r:4-?TX^f»r^^ 

Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

14900 SCP CF Systems Unprocessed Vater Sample 
Collected on 01/31/89, 02/06/89, 02/14/89 by KS 

Date Reported 2/28/89 
Date Submitted 2/15/89 
Discard Date 3/31/89 
Collected by KSO 
P.O. 802-01-07-OlKS 
Rel. 

TCL Volatiles 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
I,1-Dichloroethane 
trans-1,2-Dichloroe thene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibrofflochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl•2 - Pen tanone 
2 -Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
S tyrene 
Xylenes (total) 

RESULT 
AS RECEIVED 

< 25,000. ug/1 
< 25,000. ug/1 
< 25,000. ug/1 
< 25,000. ug/1 

35,000. ug/1 
82,000. ug/1 

< 12,000. ug/1 
< 12,000. ug/1 
< 12,000. ug/1 

17,000. ug/1 
180,000. ug/1 
180,000. ug/1 
520,000. ug/1 
22,000. ug/1 

< 12,000. ug/1 
< 25,000. ug/1 
< 12,000. ug/1 
< 12,000. ug/1 
< 12,000. ug/1 
.77,000. ug/1 

< 12,000. ug/1 
< 12,000. ug/1 
< 12,000. ug/1 
< 12,000. ug/1 
< 12,000. ug/1 

39,000. ug/1 
< 25,000. ug/1 

20,000. ug/1 
< 12,000. ug/1 

44,000. ug/1 
< 12,000. ug/1 
< 12,000. ug/1 
< 12,000. ug/1 
< 12,000. ug/1 

LIMIT OF 
QUANTITATION LAB CODE 

25000. 082700000S 
25000. 0828000C0S 
25000. 082900000S 
25000. 08300000QS 
12000. 083100000S 
25000. 0914000003 
12000. 09150G000S 
12000. 083200000S 
12000. 083300000S 
12000. 083400000S 
12000. 083500000S 
12000. 083600000S 
25000. 091600000S 
12000. 083700000S 
12000. 083800000S 
25000. 091700000S 
12000. 083900000S 
12000. 0840000C0S 
12000. 084400000S 
12000. 084200000S 
12000. 08460000QS 
12000. 084500Q00S 
12000. 084300000S 
12000. 084100000S 
12000. 08470000QS 
25000. 0919000Q0S 
25000. 091800000S 
12000. 084800QG0S 
12000. 084900000S 
12000. 085000000S 
12000. 0851000Q0S 
12000. 08520000QS 
12000. .,0920000005 

-.12000̂ ? 0921000005 

2 COPIES TO Environmental Resources Mgmt. 
I COPY TO C F Systems, Inc. 

ATTN: David Blye 
ATTN: Karen Shaw 

Th« Amoneafi Anooafioii lor 
uaaoratoiy Aeeromanon 
Onwicai. aioiogieai 4 En«irom«i««ita< 
' • M a t O) tMIKiq. 

See Reverse Side For Explanation 
Of Symbols And Abbreviations And 
Our standard Terms And Conditions 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Revieved and Approved by: 

Timothy S. Oostdyk, B.A. 
Group Leader, GC/MS Volatiles 

002598 



ANALYSIS REPORT 

MMcMMEMMMlms ^ ^ ^ C^-m^^VW l>K^k/¥ - JVK^r CFNW/C/A'C/^I//^ U ¥ t / K ^ 

B p - : , •: 2425 New HoiiantLPike- Lancaster. P A 17601-5394:1 
r - »C^>J INCORPaRATHO- -

(TTIT) 656-23Qt :"!C; -;•'• V r ' . } \ - ^ - . z•:^^^J•^^•^:,•'y(:•_ 

U._MCT 

Environ. Resources Management 
855 Springdale Drive . 
Exton, PA 19341-2843 . 

14900 SCP CF Systems Unprocessed Water Sample 
Collected on 01/31/89, 02/06/89, 02/14/89 by KS 

TCL Semi-Volatiles 
phenol 
bis (2-chloroethyl) ether 
2-chlorophenol 
1,3•di chlorobenzene 
1,4•dlchlorobenzene 
benzyl alcohol 
1,2-dichlorobenzene 
2-aethylphenol 
bis (2-chloroisopropyl) ether 
4-fflethylphenol 
N-ni trosodi•n•propylamine 
hexachloroethane 
ni trobenzene 
isophorone 
2-nitrophenol 
2,4-dime thylphenol 
benzoic acid 
bis (2-chloroethoxy) methane 
2,4-dichlorophenol 
1,2,4-trichlorobenzene 
naphthalene 
4•chloroaniline 
hexachlorobutadiene 
4-chloro-3 -methyIphenol 
2 -me thylnaphthalene 
hexachlorocyclopentadiene 
2,4,6-trichlorophenol 
2,4,5-trichlorophenol 
2 -chloronaphthalene 
2-nitroaniline 
dimethyl phthalate 
acenaphthylene 

2 COPIES TO Environmental Resources 
1 COPY TO C F Systems, Inc. 

RESULT 
AS RECEIVED 
4,000. 

800. 
< 200. 
< 200. 
< 200. 
1,000. 

600. 
400. 

< 200. 
3,100. 
< 200. 
< 200. 
52,000. 
2,900. 
< 200. 

900. 

.i_L.aQ£L 
< 200. 
< 200. 
< 200. 

400. 
< 200. 
< 200. 
< 200. 
< 200. 
< 200. 
< 200. 

< 1,000. 
< 200. 

< 1,000. 
400. 

< 200. 

Mgmt. ATTN: 
ATTN: 

Ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

David 
Karen 

Date 
Date 

- - . - • . . • 

i^^gss 
Reported 
Submitted 

Discard Date 

•• r 

mmmL 
. c ^ s ^ i-jj n-i-¥iii-ti- • V - ^ T t 

P^T^IflfioT^*^' 

2/28/89 
2/15/89 
3/31/89 

Collected by KSO 
P.O. 
Rel. 

Blye 
Shav 

802-01-07 

LIMIT OP 

-OIKS 

QUANTITATION LAB CODE 
200. 
200. 
200. 
200. 
200. 
200. 
200. 
200. 
200. 
200. 
200. 
200. 

4000. 
200. 
200. 
200. 
1000. 
200. 
200. 
200. 
200. 
200. 
200. 
200. 
200. 
200. 
200. 
1000. 
200. 
1000. 
200. 
200. 

065500000S 
066700000S 
064600000S 
067700000S 
067800000S 
092600000S 
067600000S 
092700000S 
066800000S 
092800000S 
069800000S 
069200000S 
069600000^ 
0694000« 
06510000^ 
064800000S 
092900000S 
066600000S 
064700000S 
O7O20OOC0S 
069500000S 
093000000S 
06900Q000S 
065300000S 
0931000G0S 
069100000S 
0656000002 
093200000£ 
067200000S 
0933000005 
06810000GS 
0658000G0i 

1 COPY TO Data Package Group 

^mt%M Pi 

TK* Amonean AnecwMon lor 
Uuerttery AeeraoiuiMn , 
Chomicai. Biotogicji 4 Emwonnwmat 
iwad* e) i*«in«. 

Memoer- American Council o ' 

See Reverse Side For Explanation 
Of Symbols And Abbreviations And 
Our standard Terms And Conditions 

Respectfully Submitted 
Lancaster Laboratories, Inc| 
Revieved and Approved by: 

Richard S. Rodgers, B.S. 
Group Leader, GC/MS 



ANALYSIS REPORT: 

2425 NeW;Holland;Pike;:l^caster5.RA;;t760lT5994£^^7165S-^ 

u .^ss jsa^gi"*-"-

Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

14900 SCP CF Systems Unprocessed Water Sample 
Collected on 01/31/89, 02/06789, 02/14/89 by KS 

Date Reported 2/28/89 
Date Submitted 2/15/89 
Discard Date 3/31/89 
Collected by KSO 
P.O. 802-01-07-OlKS 
Rel. 

TCL: Semi-Volatiles (cont) 
3-nitroaniline 
acenaphthene 
2,4-dini trophenol 
4-nitrophenol 
dibenzofuran 
2,4•dini t ro toluene 
2,6-dinitrotoluene 
diethyl phthalate 
4-chlorophenyl phenyl ether 
fluorene 
4-nitroaniline 
2-methyl-4,6-dinitrophenol 
N-nitrosodiphenylamine 
4-bromophenyl phenyl ether 
hexachlorobenzene 
pentachlorophenol 
phenanthrene 
anthracene 
di-n-butyl phthalate 
fluoranthene 
pyrene 
butyl benzyl phthalate 
3,3'-dichlorobenzidine 
benzo (a) anthracene 
bis (2-ethylhexyl) phthalate 
chrysene 
di-n-octyl phthalate 
benzo (b) fluoranthene 
benzo (K) fluoranthene 
benzo (a) pyrene 
indeno (1,2,3-cd) pyrene 
dibenzo (a,h) anthracene 
benzo (ghi) perylene 

RESULT 
AS RECEIVED 

< 1,000. 
< 200. 

< 1,000. 
< 1,000. 
< 200. 
< 200. 
< 200. 
< 200. 
< 200. 
< 200. 

< 1,000. 
< 1,000. 
< 200. 
< 200. 
< 200. 

< 1,000. 
< 200. 
< 200. 

400. 
< 200. 
< 200. 
< 200. 
< 400. 
< 200. 
4,800. 
< 200. 
< 200. 
< 200. 
< 200. 
< 200. 
< 200. 
< 200. 
< 200. 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

LIMIT OP 
QUANTITATION LAB CODE 
1000. 
200. 
1000. 
1000. 
200. 
200. 
200. 
200. 
200. 
200. 
1000. 
1000. 
200. 
200. 
200. 
1000. 
200. 
200. 
200. 
200. 
200. 
200. 
400. 
200. 
200. 
200. 
200. 
200. 
200. 
200. 
200. 
200. 
200. 

09340G0G0S 
06570G000S 
0650OG000S 
G652G0GG0S 
09350G0G0S 
063300000S 
0684000005 
068000000S 
G67300000S 
0638000005 
0936G00G0S 
06490000QS 
0699000GGS 
G67G00GGG5 
0689G00G0S 
0654000G0S 
0700000005 
0659G0GG05 
0632000005 
G6370GGGG5 
0701000005 
0671000005 
0679000005 
0661GG0005 
0669000GOS 
G67400000S 
06850G0G05 
06630GGGG5 
06650G000S 
06620GQG05 
069300G00S 
0675Q0QG0S 
G6640G00QS 

2 COPIES TO Environmental Resources Mgmt. 
1 COPY TO C F Systems, Inc. 
1 COPY TO Data Package Group 

ATTN: David Blye 
ATTN: Karen Shav 

Am«r«aA Auoetalion iw 
aioiy Accrvdiiaiton 

Ileal. Sioioqical 4 £nvwo««n«fitai 
. . ^s of taating. 

MewiDci Aitifffican Council o( "^i 
|«n*n*ni i . " 'L afy3'aioti*»^ tnr 

See Reverse Side For Explanation 
Of Symbols And Abbreviations And 
Our Standard Terms And Conditions 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Reviewed and Approved by: 

Richard S. Rodgers, 3.5. 
Group Leader;. GC/MS 

002599 



ANALYSIS REPORT 

;2425New;HoIiandPike;U.ancaster;;PA'176aj-5994.V(717>656-23QT;;^-.v^^^^^^^^ 

fM^S^^SSESSS^ 

Environ. Resources Management 
855 Sptringdale Drive 
Exton, PA 19341-2843 

14900 SCP CF Systems Unprocessed Vater Sample 
Collected on 01/31/89, 02/06/89, 02/14/89 by KS 

Date Reported 2/28/89 
Date Submitted 2/15/89 
Discard Date 3/31/89 
Collected by KSO 
P.O. 802-01-07-OlKS 
Rel. 

TCL Pesticides 
Alpha BHC 
Beta BHC 
Delta BHC 
Gamma BHC - - Lindane 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
DDE 
Endrin 
Endosulfan II 
DDD 
Endosulfan Sulfate 
DDT 
Endrin Ketone 
Methoxychlor 
Alpha Chlordane 
Gamma Chlordane 
Toxaphene 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 

RESULT 
AS RECEIVED 
< 100. 
< 100. 
< 100. 
< 100. 
< 100. 
< 100. 
< 50. 
< 50. 
< 100. 
< 100. 
< 100. 
< 100. 
< 10. 
< 10. 
< 10. 
< 10. 
< 50. 
< 500. 
< 500. 
< 100. 

< 3,100. 
< 4,200. 
< 7,200. 
3^100. 

< 4,800. 
400. 

< 100. 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

LIMIT OP 
QUANTITATION LAB CODE 

100. 
100. 
100. 
100. 
100. 
100. 
50. 
50. 
100. 
100. 
100. 
100. 
10. 
10. 
10. 
10. 
50. 

500. 
500. 
100. 

3100. 
4200. 
7200. 
500. 

4800. 
100. 
100. 

060900000S 
061000000S 
061200C00S 
045300000S 
045400000S 
0455G0000S 
G61500000S 
0627G0000S 
046900000S 
0616G0000S 
047700000S 
062800000S 
061700000S 
062900000S 
047800000S 
093800000S 
062100000S 
136100000S 
136200000S 
094200000S 
G63900000S 
06400000GS 
0641000GOS 
06420000GS 
064300000S 
Q644Q0000S 
0645G0G0GS 

2 COPIES TO Environmental Resources Mgmt. 
1 COPY TO C P Systems, Inc. 
1 COPY TO Data Package Group 

ATTN: David Blye 
ATTN: Karen Shaw 

^002599fi 
•m AmmiCMit Aaaociauon lof 
lOoratonr Aecr«ditaiiOf% 
fiai icai. Siotegieai 4 en»»onm»iM«i 

•MMt a) mung . 

M«ffn«i Amancao Council et 
ina«o«n<Mn, Laooraienes. inc 

See Reverse Side For Explanation 
Of Symbols And Abbreviations And 
Our Standard Terms And Conditions 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Revieved and Approved by: 

Charles J. Neslund, B.S. 
Group Leader, Pesticides/PCB's 



ANALYSIS REPORT 

^SSB9.iS!^iJmS^ii! i»tmSX>^J»&!S^^ 

Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

14900 SCP CF Systems Extracted Vater Sample 
Collected on 002/06/89, 02/14/89, 02/14/89 by KS 

Date Reported 2/28/89 
Date Submitted 2/15/89 
Discard Date 3/31/89 
Collected by KSO 
P.O. 802-01-07-OlKS 
Rel. 

TCL Volatiles 
1 COPY TO Data Package Group 

RESULT 
AS RECEIVEO 

LIMIT OP 
QUANTITATION LAB CODE 

mmican Auoetalion *or 
-lory Accraeiiation 
eaf. Sioioqieai 4 gnvwonmomaJ 

«« of infing. 

MafwBar A>n«ncan Councif of 
inocoanoan) Laooraiows. ine 

See Reverse Side For Explanation 
Of Symbols And Abbreviations And 
Our Standard Terms And Conditions 

Respectfully Submitted 
Lancaster I.aboratories, Inc. 
Revieved and Approved by: 

Timothy S. Oostdyk, B.A. 
Group Leader, GC/MS Volatiles 

002600 



WBMstB^lmMnB INCDRPORATFD-

ANALYSIS REPORT 

2425 New Holland Pike- Uncaster; PA;.17601-5994i;{f(717) 656-230r;-:J:^ .-;::;:-^-;^;^;-;:: 

^«att3BggH»5fcaajgwm!.M^^ 

ir,:i^)~^i^m 

Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

14900 SCP CF Systems Extracted Water Sample 
Collected on 002/06/89, 02/14/89, 02/14/89 by KS 

Date Reported 2/28/89 
Date Submitted 2/15/89 
Discard Date 3/31/89 
Collected by KSO 
P.O. 802-01-07-OlKS 
Rel. 

TCL Volatiles 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans -1,2 -Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
B romodi chlo rome thane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane ° 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4 -Me thy1- 2 - Pen tanone 
2•Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylenes (total) 

2 COPIES TO Environmental Resources Mgmt 
1 COPY TO C P Systems, Inc. 

RESULT 
AS RRCF.TVED 
< 10. 
< 10. 
< 10. 
< 10. 
< 5. 
220. 
< 5. 
< 5. 
< 5. 
< 5. 
< 5. 
< 5. 
200. 
< 5. 
< 5. 
< 10. 
< 5. 
< 5. 
< 5. 
< 5. 
< 5. 
< 5. 
< 5. 
< 5. 
< 5. 
< 10. 
< 10. 
< 5. 
< 5. 
< 5. 
< 5. 
< 5. 
< 5. 
< 5. 

It. ATTN: 
ATTN: 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

David Blye 
Karen Shav 

LIMIT OF 
QUANTITATION LAB CODE 

10. 
10. 
10. 
10. 
5. 
10. 
5. 
5. 
5. 
5. 
5. 
5. 
10. 
5. 
5. 
10. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
10. 
10. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 

, 

0827000005 
0828000005 
082900G0GS 
0830000005 
0831000005 
091400G0GS 
0915000005 
0832000005 
0833000005 
0834000005 
083500000S 
0836000G0S 
0916000005 
0837000005 
08380000GS 
0917000005 
083900000S 
084000000S 
084400000S 
0842000005 
0846000GG5 
0845000GGS 
0843000GG5 
08410OGG0S 
084700000S 
0919000G0S 
0918000G0S 
0848000G0S 
084900000S 
0850000005 
08510000GS 
08520000GS 
G920G000GS 
0921000005 

^ AMar«an AtaooatioA for 
oorawv AeenwaiMn 

-Aomieai. aofogcat 4 Environ<nantai 
fMMa 91 laaong. 

Aamtm Anancjn Counen o< 
noaoanoan \.toonxerm%. mc 

002600/^ 

See Reverse Side For Explanation 
Of Symbols And Abbreviations And 
Our Standard Terms And Conditions 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Revieved and Approved by: 

Timothy S. Oostdyk, B.A. 
Group Leader, GC/MS Volatiles 



m 

ANALYSIS REPORT 

•2425 New.HolIanttPikeiLancaster;.PA 17601^994^(717) 65e-230r:;; i^ ' 

L . ._,^«»^j,ii.j.uatjij^..^^ 

Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

14900 SCP CF Systems Extracted Water Sample 
Collected on 002/06/89, 02/14/89, 02/14/89 by KS 

Date Reported 2/28/89 
Date Submitted 2/15/89 
Discard Date 3/31/89 
Collected by KSO 
P.O. 802-01-07-OlKS 
Rel. 

TCL Semi-Volatiles 
phenol 
bis: (2:-chloroethyl) ether 
2-chlorophenol 
1,3-dichlorobenzene 
1,4-dichlorobenzene 
benzyl alcohol 
1,2-dichlorobenzene 
2-methylphenol 
bis (2-chloroisopropyl) ether 
4-me thylphenol 
N•ni trosodi-n•propylamine 
hexachloroe thane 
nitrobenzene 
Isophorone 
2-nitrophenol 
2,4-dimethyIphenol 
benzoic acid 
bis (2-chloroethoxy) methane 
2,4-dichlorophenol 
1,2,4-trichlorobenzene 
naphthalene 
4-chloroaniline 
hexachlorobutadiene 
4-chloro-3-methylphenol 
2 -me thyInaph thalene 
hexachlorocyclopentadiene 
2,4,6-trichlorophenol 
2,4,5-trichlorophenol 
2 -chloronaphthalene 
2-nitroaniline 
dimethyl phthalate 
acenaphthylene 

RESULT 
AS RECEIVED 
210. 
< 20. 
< 20. 
< 20. 
< 20. 

20. 
< 20. 
< 20. 
< 20. 
< 20. 
< 20. 
< 20. 
< 20. 
< 20. 
< 20. 
< 20. 
900. 
< 20. 
< 20. 
< 20. 
< 20. 
< 20. 
< 20. 
< 20. 
< 20. 
< 20. 
< 20, 
< 100. 
< 20. 
< 100. 
< 20. 
< 20. 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

LIMIT OP 
QUANTITATION LAB CODE 

20. 
20. 
20. 
20. 
20. 
20. 
20. 
20. 
20. 
20. 
20. 
20. 
20. 
20. 
20. 
20. 
100. 
20. 
20. 
20. 
20. 
20. 
20. 
20, 
20. 
20. 
20, 
100. 
20, 

100. 
20, 
20. 

06550G00GS 
0667GG0GGS 
0646000GG5 
G677G000G5 
06780GOGOS 
09260G00G5 
0676GGOOOS 
0927000GG5 
06680G000S 
09280GO0OS 
069800000S 
06920GO0GS 
06960GOOOS 
069400000S 
06510000GS 
06480G0GGS 
0929GGOOGS 
066600000S 
G6470GGG0S 
07G2GG0G05 
06950G00GS 
093GG000GS 
069GGGOGGS 
0653GG0GGS 
G931G000CS 
G69100000S 
G656GG0G0S 
09320GGGGS 
G672000G0S 
0933000G0S 
06810G0005 
0658000005 

2 COPIES TO Environmental Resources Mgmt. 
1 COPY TO C P Systems, Inc. 
1 COPY TO Data Package Group 

ATTN: David Blye 
ATTN: Karen Shav 

aoratonf Aoeradttalton 
.)««mical. aiol09<at 4 En.iionwwlat 
i—<at of laating. 

Mawaaf Ammean C o u V o' 
inoaoanoant caooatonas. inc 

See Reverse Side For Explanation 
Of Symbols And Abbreviations And 
Our Standard Terms And Conditions 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Revieved and Approved by: 

Richard Si -Rodgers, B.S. 
Group Lfiaddr, GC/hiS 

OO2S0. 



ANALYSIS REPORTS 

- • 2 4 2 5 N e w HollandPike.\Lancasteri.PA-17601-5394,::.(717)656-2301Vl;< 

Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

14900 SCP CF Systems Extracted Water Sample 
Collected on 002/06/89, 02/14/89, 02/14/89 by KS 

Date Reported 2/28/89 
Date Submitted 2/15/89 
Discard Date 3/31/89 
Collected by KSO 
P.O. 802-01-07-OlKS 
Rel. 

TCL Semi-Volatiles (cont) 
3-nitroaniline 
acenaphthene 
2,4-dinitrophenol 
4-nitrophenol 
dibenzofuran 
2,4-dinitrotoluene 
2,6-dinitrotoluene 
diethyl phthalate 
4-chlorophenyl phenyl ether 
fluorene 
4-nitroaniline 
2-methyl-4,6-dinitrophenol 
N-nitrosodiphenylamine 
4-bromophenyl phenyl ether 
hexachlorobenzene 
pentachlorophenol 
phenanthrene 
anthracene 
di-n-butyl phthalate 
fluoranthene 
pyrene 
butyl benzyl phthalate 
3,3' -dichlorobenzidine 
benzo (a) anthracene 
bis (2-ethylhexyl) phthalate 
chrysene 
di-n-octyl phthalate 
benzo (b) fluoranthene 
benzo (K) fluoranthene 
benzo (a) pyrene 
indeno (1,2,3-cd) pyrene 
dibenzo (a,h) anthracene 
benzo (ghi) perylene 

RESULT 
AS RECEIVED 
< 100. 
< 20. 
< 100. 
< 100. 
< 20. 
< 20. 
< 20. 
< 20. 
< 20. 
< 20. 
< 100. 
< 100. 
< 20. 
< 20. 
< 20. 
< 100. 
< 20. 
< 20. 
< 20. 
< 20. 
< 20. 
< 20. 
< 40. 
< 20. 
150. 
< 20. 
< 20. 
< 20. 
< 20. 
< 20. 
< 20. 
< 20. 
< 20. 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1. 
ug/1 
ug/1 

LIMIT OF 
-QUANTITATION LAB CODE 

100. 
20. 
100. 
100. 
20. 
20. 
20. 
20. 
20. 
20. 

100. 
100. 
20. 
20. 
20. 

100. 
20. 
20. 
20. 
20. 
20. 
20. 
40. 
20. 
20. 
20. 
20. 
20. 
20. 
20. 
20. 
20. 
20, 

0934000GG5 
0657000005 
0650000005 
0652000005 
0935000005 
0683000005 
0684000005 
0680000005 
0673000005 
0688000005 
0936000005 
0649000005 
0699000005 
0670000001 
068900000^ 
0654000005 
0700000005 
0659000005 
0682000005 
0687000005 
0701000005 
0671000005 
0679000005 
0661000005 
0669000005 
0674000005 
0635000005 
0663000005 
0665000005 
0662000005 
0693000005 
0675000005 
066^000005 

2 COPIES TO Environmental Resources Mgmt. 
1 COPY TO C F Systems, Inc. 
1 COPY TO Data Package Group 

ATTN: David Blye 
ATTN: Karen Shav 

Th* Amvnean Atiociation tO' 
tuoot%mrf Accrvditaiion 
CAffXMcal. 8io>oq«ii 4 Envwonmamai 
(••«at of tfftwtg 

Lo^2Soi/^ 

Mamet' Amafican CouiKK of 
ina«oenaen. Laoofaiiyin 

See Reverse Side For Explanation 
Of Symbols And Abbreviations And 
Our Standard Terms And Conditions 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Revieved and Approved by: 

Richard S. Rodgers, 3.5. 
Group Leader, GC/MS 



ANALYSIS REPORTi 

fiet INCORPOOATED 

2425 New Holland PikeJlJancaster:^PA;17601r5394ft;(717) 656-2301;;i=^'i^^ 

^^^S^g^^g^SI 

Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

14900 SCP CF Systems Extracted Water Sample 
Collected on 002/06/89, 02/14/89, 02/14/89 by KS 

Date Reported 2/28/89 
Date Submitted 2/15/89 
Discard Date 3/31/89 
Collected by KSO 
P.O. 802-01-07-01K5 
Rel, 

TCL Pesticides 
Alpha BHC 
Beta BHC 
Delta BHC 
Gamma BHC - Lindane 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
DDE 
Endrin 
Endosulfan II 
DDD 
Endosulfan Sulfate 
DDT 
Endrin Ketone 
Methoxychlor 
Alpha Chlordane 
Gamma Chlordane 
Toxaphene 
PCB-1016 
PCa-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 

RESULT 
AS RECEIVED 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 

5. 
5. 
5. 
5. 
5. 
5. 
5. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
50. 
50. 
50. 
100. 
140. 
110. 
310. 
150. 
200. 
100. 
100. 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

LIMIT OF 
QUANTITATION 

5, 
5, 
5, 
5, 
5, 
5, 
5, 
10, 
10. 
10, 
10, 
10, 
10. 
10. 
10. 
10. 
50. 
50, 
50, 
100. 
140, 
110, 
310, 
50, 
200, 
100, 
100. 

LAB CODE 
060900000S 
0610000005 
0612000005 
045300000S 
0454000005 
0455000005 
061500000S 
0627000005 
0469000005 
0616000005 
047700000S 
0628000005 
0617000005 
0629000005 
0478000005 
0938000005 
0621000005 
136100000S 
136200000S 
0942000005 
063900000S 
064000000S 
0641000005 
0642000005 
0643000005 
0644000005 
0645000005 

2 COPIES TO Environmental Resources Mgmt, ATTN: David Blye 
1 COPY TO C F Systems, Inc. ATTN: Karen Shav 
1 COPY TO Data Package Group 

. AnMTcan Auoealion for 
jofaiory Aecf aaiution 

Ohamieai. 8totaQ«ai 4 Eiwowwanm 
iiMOa of latiing. 

i ^wea i Af lwcan Councit of 
ingaoanoaw Laeoratonat. ine 

See Reverse Side For Explanation 
Of Symbols And Abbreviations And 
Our Standard Terms And Conditions 

Respectfully Submitted 
Lancaster Laboratories, Inc, 
Revieved and Approved by: 

Charles J. Neslund, B.S. 
Group Leader, Pesticides/PCB's 
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Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

14900 SCP CF .Systems Extracted Water Sample 
Collected on 002/06/89, 02/14/89, 02/14/89 by KS 

ANALYSIS 
TCL Volatiles 
TCL Semi-Volatiles 
TCL Semi-Volatiles (cont) 
TCL Pesticides 

RESULT 
AS RECEIVED 

Date Reported 2/28/89 
Date Submitted 2/15/89 
Discard Date 3/31/89 
Collected by KSO 
P.O. 802-01-07.01KS 
Rel. 

LIMIT OP 
QUANTITATION LAB CODE 

attached 0922260005 
attached 0923525005 
attached 0924000005 
attached 0937230005 

2 COPIES TO Environmental Resources Mgmt. 
1 COPY TO C F Systems, Inc. 
1 COPY TO Data Package Group 

ATTN: David Blye 
ATTN: Karen Shav 

^oo2eo?i\ 
Ttsm Ammtcan A i a o c w i i o n (or 
LAOoratonr Acersdi iauon 
ChmmKai. Sniogtcal 4 emm^nmmttm 

tMtffcm A A W can Cdunoi of 
ind«o«no«ni Laooriiortvs. inc 

088 00767 130.00 114500 

See Reverse Side For Explanation 
Of Symbols And Abbreviations And 
Our Standard Terms And Conditions 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Revieved and Approved by: 

Timothy S. Oostdyk, B.A. 
Group Leader, GC/MS Volatiles 



APPENDIX C-2 
PEROXIDATION SYSTEMS, INC. 

UV/PEROXIDATION 

Note: In the following report. UV sources A and B are 
referenced. Both these sources resulted in a UV 
intensity of 207 W/1. The characteristics of the light 
from the two sources are somewhat different, but 
the light intensity, the parameter of interest, is not 
affected by these characteristics. 
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CONFIDENTIAL TESTING REPORT 

DESTRUCTION OF ORGANIC CONTAMINANTS 
IN GROUNDWATER WITH THE perox-pure^^ PROCESS 

for 

Environment Resources Management, Inc, 
Exton, Pennsylvania 

Work Order No. 802-01-07-01 

by 

Peroxidation Systems, Inc. 
4400 E. Broadway, Suite 602 

Tucson, Arizona 85711 

March 29, 1989 

The information contained in this report 
includes descriptions and procedures which are 
confidential to Peroxidation Systems, Inc. 
The report shall not e copied nor released to 
third parties without prior approval from 
Peroxidation Systems, Inc. V ^ 
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INTRODUCTION 

The perox-pure^™ Process destroys dissolved organic contaminants 
in water by means of chemical oxidation. Ultraviolet (UV) light 
catalyzes the chemical oxidation of organic contaminants in water 
by its combined effect upon the organic contaminants and its 
reaction with hydrogen peroxide (H202). Many organic contaminants 
absorb UV light and may undergo a change in their chemical 
structure or may become more reactive with chemical oxidants. 
More importantly, UV light at less than 400 nm wavelength reacts 
with H202 molecules to form hydroxy! radicals. These powerful 
chemical oxidants then react with the organic contaminants in the 
water. If carried to completion the reaction products of 
hydrocarbon oxidation with the perox-pure^™ Process are carbon 
dioxide and water. 

Peroxidation Systems, Inc. (PSI) was contracted by Environmental 
Resources Management, Inc. (ERM) to perform a treatability study 
on a groundwater from Wells MW3S and MW7S at the SCP site in 
Carlstadt, New Jersey. Aquifer sampling data from the site 
indicated that an average of 1430 mg/1 of volatile organics, 53 
mg/1 of semivolatile organics, 4.3 mg/1 of PCB's and 0.017 mg/1 
of pesticides were present in the groundwater. The treatment 
objective specified by Ruth Baker (ERM) was destruction of the 
organics to less than 1 mg/1 each. 

.;̂. 002606 



TESTING PROCEDURES 

Descritation of Groundwater 

On February 1, 1989, 10 gallons of groundwater was received from 
ERM at the PSI Laboratory in Tucson, Arizona. The water was 
contained in two 5-gallon metal gasoline cans. 

Characterization of the groundwater was performed by PSI to 
determine parameters of importance for perox-pure*^ treatment. 
The results are shown in Table 1. Because of the dark color and 
high turbidity of the sample, the water was clarified with 200 
mg/1 alum, and then gravity filtered through a glass fiber filter 
with 10 urn particle retention. The alum dosage was not optimized 
because of the limited amount of water available for testing. The 
characterization results for the pretreated water are shown in 
Table 1. 

Table 1 

SCP Groundwater Sample Characteristics 

Before After 
Parameter Pretreatment , Pretreatment 

Visual Color Cloudy, dark brown Clear, brown 
pH 7.7 6.8 
Iron (mg/1) 10 0.3 
Chloride (mg/1) 500 500 
Turbidity (NTU) 130 15 
COD (mg/1) 8500 4500 
TDS (mg/1) 470 470 

Testing Protocol 

Prior to pretreatment, the bench-scale equipment was charged with 
an aliquot of groundwater. The water was circulated through the 
system as during a typical perox-pure^-™ test, except that no uv 
light or H202 was introduced. A sample was collected after 3 0 
minutes, equivalent to the longest treatment time in the perox-
pure"^ tests, to evaluate volatilization of the contaminants 
during testing. 

For perox-pure^" treatment, the bench-scale unit was charged by 
placing an aliquot of the pretreated groundwater into a glass 
recycle reservoir. A pxinp was started to circulate the solution 
through the oxidation chamber, which housed the UV lamp, and back 
into the reservoir providing continual mixing in the closed 
system. The UV lamp was illuminated to start a test, and H2 02 was 
added as required to maintain a constant concentration in 
solution. The solution temperature was controlled through use of 
an in-line cooling coil. 

, Kf «@ii6 ̂  
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Untreated and treated groundwater samples were shipped to 
Lancaster Laboratories, Inc. in Lancaster, Pennsylvania under 
chain of custody for analysis of volatile organics, semivolatile 
organics, PCB's and pesticides. At ERM's request, selected 
samples were shipped to Lancaster Laboratories for metals 
analysis, and a sample of the pretreatment sludge was included for 
dewatering. 

.3. 00260' 



TESTING RESULTS 

Three bench-scale perox-pure^" tests were performed by PSI on the 
groundwater. These tests were designed to determine the effects 
of UV intensity, H202 dosage and oxidation time on the rates of 
contaminant destruction. The test conditions are shown in Table 
2. 

Table 2 

Bench-Scale perox-pure^^ Treatment Conditions 
for SCP Groundwater Sample 

Samples at 
UV H202 in Solution Oxidation Time 

Test Source (ma/l) f minutes) 

1 A 750 10,30 
2 B 750 20 
3 B 400 20 

A limited number of samples were collected in each test because of 
the large volume of water required for the sample analyses. Only 
one sample was collected in Tests 2 and 3 because of the lack of 
available groundwater. Also, the groundwater in Test 3 was 
diluted with tap water to 2/3 of its original concentration in 
order to produce enough water for the test. The resulting water 
color was similar to that of Tests 1 and 2. The results for Test 
3, shown below, were corrected for the dilution by multiplying 
them by 3/2-to eneible direct comparison with the other results. 

The perox-pure^^ test results are shown in Table 3. The 
laboratory analysis reports are provided in Appendix A, 2-
butanone, 1,2-dichloroethane, chloroform and acetone were the 
primary contaminants in the pretreated groundwater with a combined 
concentration of 1,130 mg/1. Twenty-three other contaminants were 
detected in the samples, with a combined concentration of 
approximately 140 mg/1 in the pretreated groundwater. All of the 
contaminants were treated most effectively in Test 2 which 
utilized UV Source B and 750 mg/1 H202 in solution. The rate of 
destruction of ' the primary contaminants is slower than 
anticipated, probably because of the brown color of the pretreated 
groundwater and the need for more H202 in solution. Rate 
determination for many of the compounds is not possible because of 
the variation in detection limit between the treated and untreated 
sample results. This variation is caused by the change in sample 
dilution at the analytical leib, and is probably also responsible 
for the apparent increases in the concentrations of some of the 
contaminants with treatment. 

^OS®Ol/| 
I' »•. 
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Table 3 

Bench-Scale perox-piire^™ Treatment Results 
for SCP Groundwater Sample 

Contaminant 
(ma/1) 

Methylene Chloride 
Acetone 
Chloroform 
1,2-Dichloroethane 
2-Butanone (MEK) 
Trichloroethene 
Toluene 

Phenol 
BIS (2-chloroethyl) 
Ether 

Benzyl Alcohol 
2-MethyIphenol 
4-Methylphenol 
Nitrobenzene 
Isophorone 
2,4-DimethyIphenol 
Dimethyl Phthalate 
2-Chlorophenol 
1,2-Dichlorobenzene 

2-Nitrophenol 
Napthalene 
4-Nitrophenol 
Diethyl Phthalate 
Di-N-Butyl 
Phthalate 
Butyl Benzyl 
Phthalate 

BIS (2-ethylhexyl) 
Phthalate 
2,4-Dichlorophenol 
Methoxylchlor 

0 Min. 

32 
90 
150 
160 
730 
44 
31 

1.60 
1.00 

1.00 
0.30 
1.90 

22.00 
1.70 
0.80 
0.20 

<0.20 
<0.20 

<0.20 
<0.20 
<1.00 
<0.20 
<0.20 

<0.20 

<0.20 

<0.20 
<0.01 

Test 1 

10 Min. 

<25 
70 
110 
130 
620 
30 

<25 

2.60 
0.70 

1.10 
<0.20 
1.40 

30.00 
1.60 

<0.20 
0.40 

<0.20 
<0.20 

<0.20 
<0.20 
<1.00 
<0.20 
<0.20 

<0.20 

<0.20 

<0.20 
— . 

30 Min. 

22 
71 
98 
110 
510 
15 

<12 

1.00 
0.26 

0.30 
0.28 
1.30 

22.00 
2.00 
0.01 
0.22 
0.02 
0.04 

0.10 
0.02 
0.14 
0.05 
0.03 

0.01 

0.03 

<0.02 
0.01 

Test ?, 

20 Min. 

18 
62 
77 
100 
490 
<12 
<12 

1.50 
0.32 

0.70 
0.28 
1.00 

30.00 
2.00 
0.04 
0.22 

<0.01 
0.05 

,0.13 
0.02 
0.14 
0.05 
0.03 

<0.01 

0.04 

0.03 
___ 

Test 3 

20 Min. 

23 
92 
87 
116 
630 
<20 
<20 

1.50 
0.29 

0.39 
0.39 
1.50 

24.00 
1.50 
0.04 
0.20 
0.02 
0.05 

0.15 
<0.01 
<0.08 
0.05 
0.05 

0.02 

0.12 

<0.02 
0.01 
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The results of the volatilization test are shown in Table 4. The 
laboratory analysis reports for this test are provided in Appendix 
B. The more volatile contaminants, acetone, chloroform and 
l,2=dichloroethane were reportedly not reduced at all during the 
test. 2-Butanone reportedly increased in concentration by 4%. 
Methylene chloride and trichloroethene were reportedly reduced by 
10% and toluene by 5%. However, the results for the semi-volatile 
contaminants and PCB's are somewhat questionetble. Some of the 
less volatile contaminants decreased by nearly 50% while others 
reportedly increased by more than 95%. Estimation of 
volatilization was not possible for many of the contaminants 
because of the same variation in detection limits as was 
experienced with the perox-pure^^ test results. 

The laboratory analysis reports for the metals in the untreated 
sample and the 30 minute sample from Test 1 are provided in 
Appendix C. While there are some reductions in the concentrations 
of certain metals, these reductions are due to the pretreatment 
process and not the perox-pure^" Process. 

The organic contaminant analytical results for this study have a 
number of irregularities which not only prevent rate determination 
for most of the contaminants, but have variations which in some 
cases meUce the results unbelievable. In order to project full-
scale process conditions, the relieible information available from 
this study will be evaluated along with the results from previous 
perox-pure^* studies on similar water samples. 

-6-



Table 4 

Bench-Scale Volatilization Test Results 
for SCP Groundwater Sample 

Contaminant fmo/l) , 0 Min. 30 Min, 

Methylene Chloride 
Acetone 
Chloroform 
1,2-Dichloroethane 
2-Butanone (MEK) 
Trichloroethene 
Toluene 

Phenol 
BIS (2-Chloroethyl) Ether 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-MethyIphenol 
4-MethyIphenol 
Nitrobenzene 
Isophorone 
2,4-DimethyIphenol 
2-MethyInapthalene 
2-Chloronapthalene 
Dimethyl Phthalate 
Diethyl Phthalate 
Phenanthrene 
Di-N-Butyl Phthalate 
Fluoranthrene 
Pyrene 
Butyl Benzyl Phthalate 
BIS (2-ethylhexyl) Phthalate 
Di-N-Octyl Phthalate 

PCB-1242 
PCB-1254 

40 
90 

200 
190 
780 
73 
48 

4.80 
<0.02 
0.60 
0.22 
0.19 
2.00 

48.00 
4.00 
1.00 
0.08 
0.07 
0.27 
0.06 
0.04 
0.12 
0.02 
0.02 
0.04 
4.00 
0.03 

0.48 
0.04 

36 
90 

200 
190 
810 
65 
46 

3.20 
0.80 
1.00 

<0.40 
0.40 
2.70 

40.00 
2.30 
0.90 

<0.4 0 
<0.40 
<0.40 
<0.40 
<0.40 
<0.40 
<0.40 
<0.40 
<0.40 
2.20 

<0.40 

0.94 
0.07 
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FULL-SCALE TREATMENT CONDITIONS 

Treatment Criteria 

The criteria used to project full-scale treatment parameters for 
the perox-pure^™ Process are summarized in Table 5. The flow rate 
was specified by Ruth Baker (ERM) in a letter to Chris Giggy (PSI) 
dated January 30, 1989. The influent criteria are taken as the 
contaminant concentrations detected in pretreated groundwater 
sample reported above in Table 3. The effluent criteria was 
specified to Emery Froelich (PSI) by Ruth Baker during a telecon 
on March 28, 1989. 

Table 5 

Criteria for Full-Scale perox-pure^™ Treatment 
of SCP Groundwater 

Flow Rate (GPM) 40 

Influent Per contaminant concentration 
in pretreated groundwater 
reported in Table 3. 

Effluent Less than 1 mg/1 each 
conteuninant. 

Recommended Process Conditions 

As a result of this study, some bench-scale data were obtained for 
perox-pure^™ treatment of the organic contaminants in the sample. 
Pretreatment of the groundwater would be required before perox-
purê -™ treatment, but the costs of pretreatment are not considered 
below. The bench-scale results were compared with existing 
laboratory and field data to estimate the process requirements in 
full-scale perox-pure*™ equipment. The scale-up is based upon the 
more efficient design of the full-scale process which includes: 

o multiple UV lamps 
o more e f f i c i e n t UV Isunps 
o increased UV utilization 
o optimized use of H202 
o proprietary mixing design 

Full-scale perox-pure"^ Process conditions are projected in Table 
6. The full-scale oxidation time was calculated from the 
treatment criteria in Table 5 using the adjusted full-scale rate 
data. The oxidation time was then used along with the flow rate 
from Table 5 to determine the appropriate perox-pure*™ equipment 
size. The H202 dosage was increased over the concentration 
maintained in Test 2 to increase contsuninant reaction rates, and 
then adjusted using a scale-up factor which accounts for the more 
efficient use of H202 in full-scale perox-pxire"^ equipment. 

002609/1 
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CAPITAL AND OPERATING COST PROJECTIONS 

Capital Cost 

Two perox-pure"" Model CW-360's are recommended to meet the 
treatment criteria in Table 5. The capital costs associated with 
a PSI owned system with Full Service Contract and a customer owned 
system are shown below. 

Two Model CW 360's 
Freight 
Site Preparation & Foundation 
Power to the Battery Limits 
Influent/Effluent Pipes, 
Pumps & Tanks 

H202 Storage & Feed System 

Start-up Services & Training 

PSI Owned 
System with 
Full Service 
Contract 

Included 
By Customer 
By Customer 
By Customer 
By Customer 

Included 

$12,000 

Customer 
Owned and 
Operated 
System 

$560,900 
By Customer 
By Customer 
By Customer 
By Customer 

Included with 
H202 Contract 
Included 

Operating Costs 

The projected costs for perox-pure^-™ treatment of the groundwater 
at 40 gpm on a 24 hour basis are shown below. The energy cost was 
assumed to be $0.07/KWH. Repair/replacement parts and labor are 
estimated at 15% of the capital investment per year and 
amortization at 20% of the capital per year. The PSI fee includes 
equipment lease, chemical supply, and repair/replacement parts and 
labor for a five year Full Service Contract. 

UV Energy § $0.07/KWH 
H202 9 $0.75/lb. (delivered) 
Repair/Replacement Parts & 
Labor 

Amortization of Capital 
PSI Fee 

PSI owned 
System with 
Full Service 
Contract 
rS/lOOO gal.) 

$21.00 
Included 
Included 

Included 
$26.25 

Customer 
Owned and 
Operated 
System 

f$/;000 qal). 

$21.00 
18.75 
4.06 

5.41 

T o t a l $ 4 7 . 2 5 $ 4 9 . 2 2 

002610 
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Table 6 

Full-scale perox-pure^ Process Conditions 
for Treatment of the SCP Groundwater 

Oxidation Time (minutes) 
perox-pure^™ Model 
Power Demand (KW) 
H202 Dosage (lbs/1000 gallons) 

26 
Two 
720 
25 

CW 360'S 

The perox-pure*™ Process is dependent upon a number of reaction 
conditions which can affect bo'̂ h performance and cost. Some 
process variables are inherent to the properties of the 
contaminated water while other process variables can be controlled 
by the treatment, system design and operation. The design of the 
perox-pure^^ equipment assures t:he user of optimum performance 
over a wide range of process conditions. The perox-pure^^™ units 
are equipped with instruments aind controls to monitor process 
variables including UV energy and oxidant addition. 

^002610/1 
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SUMMARY AND RECOMMENDATIONS 

This bench-scale testing program has demonstrated that the perox-
purê -"* Process can destroy the major contaminants in the clarified 
SCP groundwater sample. Two perox-purê -'' Model CW 360's were 
projected to treat" the organic contaminants in the pretreated 
groundwater to less than 1 mg/1 each, although the concentrations 
of the alkenes, aromatics and PCB's would be reduced to far below 
this level because of their greater reactivity. The operating 
cost for the above mentioned perox-pure^" treatment is estimated 
to be $47.25/1000 gallons for a PSI owned system with Full Service 
Contract. 

A more economical method of treating the SCP groundwater would be 
steam stripping followed by a perox-pure*™ polishing step. The 
steam stripper would reduce the concentrations of the volatile 
contaminants, and to a lesser extent the semi-volatile 
contaminants, to the low mg/1 levels. The perox-pure^™ Process 
could then rapidly destroy the remaining contaminants to 
acceptable levels, perhaps with a perox-pure^™ model as small as 
an LV 60 and with a minimum H202 dosage. 

002611 
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APPENDIX A 

Laboratory Analysis Reports for 
Bench-Scale perox-pure^™ Tests on 

the SCP Groundwater Sample 
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mcasterSatoMorfeTL •' INCOBPOROTFT] 

N^wHQllamtRkej,Eairaste«tH»tZBtt&saa».{3^ 

!'^r~ iiiii"! 'i' - • — • . ' ' - - - ' — T ' -":-•>:*--•• ' r*-!? n' " - - ^ ^ ^ l . T ' ' ' • ^ — — -

Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

EIIMG3-1 SCP-Carlstadt (PSI) Water Sample 
Collected on 02/03/89 

TCL Pesticides 
Alpha BHC 
Beta BBC 
Delta BHC 
Gamma BHC - Lindane 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
ODE 
Endrin 
Endosulfan II 
DDD 
Endosulfan Sulfate 
DDT 
Jndrin Ketone 
Methoxychlor 
Alpha Chlordane 
Gamma Chlordane 
Toxaphene 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 

RESULT 
AS RECEIVED 
< 13. 
< 13. 
< 13. 
< 13. 
< 2.5 
< 13. 
< 2.5 
< 
< 
< 
< 
< 
< 
< 
< 
< 

2.5 
5. 
5. 
5. 
5. 
0.5 
5. 
0.5 
0.5 
8.5 

< 25. 
< 25. 
< 50. 
< 130. 

130. 
130. 
130. 
130. 
( 50. 
< 5. 

2 COPIES TO Environmental Resources Mgmt. ATTTI: 
1 COP? TO Peroxidation Systems Inc. ATTN: 
1 COPY TO Data Package Group 

' ^02612/\ 
•̂ an Amocmuon 

tceraortsoon 
•otoQicai 4 
tng. 

* 

I , Anwnean Counu of 
imMffl LaeorannM. inc. 

S M RCVSTM SIds For Explanation 
Of Symbola And Abbraviatlona And 
Our Standard Tarma And Condltlona 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

David Blye 
Chris Giggy 

"H-KrrrrlrTnrrrr'^^^v -
Date Reported 2/28/89 
Date Submitted 2/ 4/89 
Discard Date 3/31/89 
Collected by C 
P.O. 802-01-07-01 CG 
Rel. 

LIMIT OP 
QUANTITATION LAB CODE 

13. 
13. 
13. 
13. 
2.5 

13. 
2.5 
2.5 
5. 
5. 
5. 
5. 
0.5 
5. 
0.5 
0.5 
2.5 

25. 
25. 
50. 
130. 
130. 
130. 
130. 
130. 
50. 
5. 

060900000P 
061000000P 
061200000P 
045300000P 
045400000P 
045500000P 
061500000P 
062700000P 
046900000P 
061600000P 
047700000P 
062800000P 
061700000P 
062900000P 
047800000P 
093800000P 
062100000P 
136100000P 
136200000P 
094200000P 
063900000P 
064000000P 
064100000P 
064200000P 
064300000P 
064400000P 
064500000P 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Revieved and Approved by: 

Charles J. Neslund, B.S. 
Group Leader, Pesticides/PCB's 



irJCOBPOWATCTF-

^l2SNe».HbJrarc^pnfe«EaiKa«P^^ 
.^*S?3?Hr= 

Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

ERMG3-1 SCP-Carlstadt (PSI) Water Sample 
Collected on 02/03/89 

^LI.LiSampleL^o .;,P;T,;LU?,^L6J^ 

Date Reported 2/28/89 
Date Submitted 2/ 4/89 
Discard Date 3/31/89 
Collected by C 
P.O. 802-01-07-01 CG 
Rel. 

TCL Semi-Volatiles (cont) 
3-aitroaniline 
acenaphthene 
2,4-dini trophenol 
4-nitrophenol 
dibenzofuran 
2,4-dini tro toluene 
2,6-dini trotoluene 
diethyl phthalate 
4-chlorophenyl phenyl ether 
fluorene 
4-nitroaniline 
2-methyl-4,6-dinitrophenol 
N•ni t rosodi phenylamine 
4-brofflophenyl phenyl ether 
hexachlor0 benz ene 
pentachlorophenol 
phenanthrene 
anthracene 
di-n-butyl phthalate 
fluoranthene 
pyrene 
butyl benzyl phthalate 
3,3'-dichlorobenzidine 
benzo (a) anthracene 
bis (2-ethylhexyl) phthalate 
chrysene 
di-n-octyl phthalate 
benzo (b) fluoranthene 
benzo (K) fluoranthene 
benzo (a) pyrene 
indeno (1,2,3-cd) pyrene 
dibenzo (a,h) anthracene 
benzo (ghi) perylene 

2 COPIES TO Environmental Resources Mgmt. 
1 COPY TO Peroxidation Systems Inc. 
1 COPY TO Data Package Group 

RESULT 
AS RECEIVED 
< 50. 
< 10. 
< 50. 
< 50. 
< 10. 
< 10. 
< 10. 
30. 

< 10. 
< 10. 
< 50. 
< 50. 
< 10. 
< 10. 
< 10. 
< 50. 
< 10. 
< 10. 
30. 

< 10. 
< 10. 
10. 

< 20. 
< 10. 
80. 

< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

LIMIT OP 
QUANTITATION LAB CODE 

50. 
10. 
50. 
50. 
10. 
10. 
10. 
10. 
10. 
10. 
50. 
50. 
10. 
10. 
10. 
50. 
10. 
10. 
10. 
10. 
10. 
10. 
20. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 

093400000P 
065700000P 
065000000P 
065200000P 
093500000P 
068300000P 
068400000P 
068000000P 
067300000P 
068800000P 
093600000P 
064900000P 
069900000P 
067000000P 
068900000P 
065400000P 
070000000P 
065900000P 
068200000P 
068700000P 
070100000P 
067100000P 
067900000P 
066100000P 
06690O00OP 
067400000P 
068500000P 
066300000P 
066500000P 
066200000P 
069300000P 
067500000P 
066400000P 

ATTN: David Blye 
ATTN: Chris Giggy 

' it«nean Anocianon *or 
•>rf AccrMitatioft 

%iM 
Sioie9ic« & EnvirofWMmM 

Mt ing . 

Respectfully Submitted ; 
Lancaster Laboratories,"'Inc. 
Revieved and Approved by: 

^<en'0•r Amtnean Coureu of 
inatiMnMnt Laoonionn. inc. 

S«« Ravarsa SIda For Explanation 
Of Symbola And Abbraviatlona And 
Our Standard Tarma And Condltlona 

Richard S. Rodgers, 
Group Leader, GC/MS 

B.S. 
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^ancasterJCabomtories'.c.^^^ 
! Nevw HaUamt Pikei Cancastoc P/%Trear-S33«:- (XlTESSS-aainC^:- -^ l? ' 

lt!9rtft^!:4ci5«l!;^3C?3?g»i^=*>;a^ 

Environ, Resources Management 
855 Springdale;-Drive 
Exton, PA 19341-2843 

ERMG3-1 SCP-Carlstadt (PSI) Water Sample 
Collected on 02/03/89 

TCL Semi-Volatiles 
phenol 
bis (2-chloroethyl) ether 
2-chlorophenol 
1,3-dichlorobenzene 
1,4-dichlorobenzene 
benzyl alcohol 
1,2-dichlorobenzene 
2-methylphenol 
bis (2-chloroisopropyl) ether 
4-methylphenol 
N•ni trosodi-n- propylamine 
hexachlo roe thane 
nitrobenzene 
isophorone 
''.-ni trophenol 
.,4-dimethylphenol 
jenzoic acid 
bis (2-chloroethoxy) methane 
2,4-dichlorophenol 
1,2,4-trichlorobenzene 
naphthalene 
4-chloroaniline 
hexachlorobutadiene 
4 -chloro-3 -methyIphenol 
2 -methylnaphthalene 
hexachlorocyclopen tadlene 
2,4,6•tri chlorophenol 
2,4,5-trichlorophenol 
2 -chlo ronaph thalene 
2-nitroaniline 
dimethyl phthalate 
acenaphthylene 

RESULT 
AS RECEIVED 
1,000. 

190. 
10. 

< 10. 
< 10. 
260. 
30. 

260. 
< 10. 
1,000. 
< 10. 
< 10. 

16,000. 
1,000. 

100. 
30. 

Date Reported 2/28/89 
Date Submitted 2/ 4/89 
Discard Date 3/31/89 
Collected by C 
P.O. 802-01-07-01 CG 
Rel. 

50. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
50. 
10. 
50. 
130. 
< 10. 

ug/1 
u«/l 
ug/1 
ug/1 
ug/1 
ug/1 
u?/l 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
yg/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
pg/1 
pg/1 
yl 
^g/1 
fig/1 
ug/1 
^g/1 
w/1 
;ug/i 
yg/1 
ug / l 

W l 
ug/1 
,ug/l 

UMIT OP 
QUANTITATION LAB CODE 
1000. 

10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 

200. 
10. 
10. 

1000. 
1000. 

10. 
10. 
50. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
50. 
10. 
50. 
10. 
10. 

0655Q0000P 
066700000P 
064600000P 
067700000P 
067800000P 
092600000P 
067600000P 
092700000P 
066800000P 
092800000P 
069800000P 
069200000P 
06960O00OP 
069400000P 
065100000P 
064800000P 
092900000P 
066600000P 
064700000P 
070200000P 
069500000P 
093000000P 
069000000P 
065300000P 
093100000P 
069100000P 
065600000P 
093200000P 
067200000P 
093300000P 
068100000P 
065a0O00OP 

2 COPIES TO Environmental Resources Mgmt. 
I COPY TO Peroxidation Systems Inc. 
1 COPY TO Data Package Group 

ATTN: David Blye 
ATTN: Chris Giggy 

Accraditation 
iioieqicai 4 ErmraiMMnai 
i ng . 

r Affwicjn Councu of 
.ine. 

3/| 

Sa« Ravarsa SIdo For Explanation 
Of Symbola And Abbravlatlona And 
Our Standard Tarma And Condltlona 

Respectfully Submitted 
Lancaster Laboratories', Inc. 
Revieved and Approved by: 

Richard S. Rodgers, B.S. 
Group Leader, GC/MS 



iNCOBPriPATFrr 

^G5.Nfej»Holfant6Pifcet.Caicasti»:;P*|^^ 

Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

ERMG3-1 SCP-Carlstadt (PSI) Water Sample 
Collected on 02/03/89 

»ia^n:^T^T;j 35516 

Date Reported 2/28/89 
Date Submitted 2/ 4/89 
Discard Date 3/31/39 
Collected by C 
P.O. 802-01-07-01 CG 
Rel. 

TCL Volatiles 
RESULT 

AS RECSrVEO 
LIMIT OP 
QUANTITATION LAB CODE 

2 COPIES TO Environmental Resources Mgmt. 
1 COPY TO Peroxidation Systems Inc. 
1 COPY (TO Data Package Group 

ATTN: David Blye 
ATTN: Chris Giggy 

•mariein Aupeiatien for 
-ory AeerMiUtton 

I. 8ieio«iei) 4 Emirarwwnui 

lAwniMr American Council of 
rananaon i uuar«enM. inc. 

Saa Ravarsa SIda For Explanation 
Of Symbola And Abbraviatlona And 
Our Standard Tarma And Condltlona 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Revieved and Approved by: 

Timothy;S. Oostdyk, B.A. 
Group Leader, GC/MS Volatiles 

00.2S14 



LancasterJ£ahomto\ Ties'. • I I j r ^ ^ 4 - ^ * i ; 

iNCOBPORATFn 

NosHoi ta iKSF. i re^Eanc^tBcBkTZBn^ 

- I. • - ^ • ^ - • • ^ > ^ » * - * * • * a'n' "I'T—• •••*• " ^ " ^ c:̂ "**!---. *.'-̂  

Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

ERMG3-1 SCP-Carlstadt (PSI) Water Sample 
Collected on 02/03/89 

TCL Volatiles 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans•1,2-Dichloroethene 
Chloroform 
1,2•Oi chloroe thane 
2-Butanone 
1,1,1-Trichloroethane 
'Carbon Tetrachloride 
inyl Acetate 

jromodichloromethane 
1,2-Dichloropropane 
cis•1,3•Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Tri chloroe thane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl- 2•Pentanone 
2 -Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
S tyrene 
Xylenes (total) 

T.T.T-«r^ 
• ^ '^s^SL lî ^^ 1;;=::; 

RESULT 
AS RECEIVED 

< 25,000. 
< 25,000. 
< 25,000. 
< 25,000. 
15,000. 
61,000. 

< 12,000. 
< 12,000. 
< 12,000. 
< 12,000. 
58,000. 
77,000. 

420,000. 
< 12,000. 
< 12,000. 
< 25,000. 
< 12,000. 
< 12,000. 
< 12,000. 
< 12,000. 
< 12,000. 
< 12,000. 
< 12,000. 
< 12,000. 
< 12,000. 
< 25,000. 
< 25,000. 
< 12,000. 
< 12,000. 
< 12,000. 
< 12,000. 
< 12,000. 
< 12,000. 
< 12,000. 

Due to the level of 2-butanone, the reporting 
increased. 

Date Reported 2/28/89 
Date Submitted 2/ 4/39 
Discard Date 3/31/39 
Collected by C 
P.O. 802-01-07-01 CG 
Rel. 

UMIT OP 
QUANTITATION LAB CODE 

ug/1 25000. 082700000P 
ug/1 25000. 082800000P 
ug/1 25000. 082900000P 
ug/1 25000, 083000000P 
ug/1 12000. 083100000P 
ug/1 25000. 0914Q0000P 
ug/1 12000. 091500000P 
ug/1 12000. 083200000P 
ug/1 12000. 08330000aP 
ug/1 12000. 083400000P 
ug/1 12000. 083500000P 
ug/1 12000. 083600000P 
ug/1 25000. 091600000P 
ug/1 12000. 083700000P 
ug/1 12000. 083800000P 
ug/1 25000. 091700000P 
ug/1 12000. 083900000P 
ug/1 12000. 084000000P 
ug/1 12000. 084400000P 
ug/1 12000. 084200000P 
ug/1 12000. 084600000P 
ug/1 12000. 084500000P 
ug/1 12000. 084300000P 
ug/1 12000. 084100000P 
ug/1 12000. 084700000P 
ug/1 25000. 091900000P 
ug/1 25000. 091800000P 
ug/1 12000. 084800000P 
ug/1 12000. 084900000P 
ug/1 12000. 085000000P 
ug/1 12000. 085100000P 
ug/1 12000. 085200000P 
ug/1 12000. 092000000P 
ug/1 12000. 092100000P 

^OOZ^li^ 
«i Ataocanen for 

cc/Mitanon 
oioqwai 4 Enviranmwini 
nq. 

r AnKnean Council of 
«o«ffl (.JOonnnw. inc. 

Saa Ravaraa SIda For Explanation 
Of Symbola And Abbraviatlona And 
Our Standard Tarma And Condltlona 

limits for all compounds vere 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Revieved and Approved by: 

Timothy S. Oostdyk, B.A. 
Group Leader, GC/MS Volatiles 



^(miMerJOmmMrirm'l INeORPORATFO" 

242SrfewiHbltagrtPnce£Eanc3StgtP/<ttZBEgS3S«tgntbfafe-ai^ 

Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

ERMG3-1 SCP-Carlstadt (PSI) Water Sample 
Collected on 02/03/89 

riUi 

Date Reported 2/23/89 
Date Submitted 2/ 4/89 
Discard Date 3/31/89 
Collected by C 
P.O. 302-01-07-01 CG 
Rel. 

RESULT 
ANALYSIS AS RECEIVED 
TCL Volatiles attached 
TCL Semi-Volatiles attached 
TCL Semi-Volatiles (cont) attached 
TCL Pesticides attached 

2 COPIES TO Environmental Resources Mgmt. ATTN: David Blye 
1 COPY TO Peroxidation Systems Inc. ATTN: Chris Giggy 

LIMIT OP 
QUANTITATION LAB CODE 

092226000P 
092352500P 
092400000P 
093723000P 

I COPY TO Data Package Group 

''>« A'Mwtean Aneeiaiion 'or 
AcerMitauon 

%ni' 
ioiOQicai A gnvii 

'̂ •»»»o«r Affi«fican Council of 
' ^c t tomam Laooniofm. inc. 

228 00767 130.00 114500 

Saa Ravaraa SIda For Explanation 
Of Symbola And Abbraviatlona And 
Our Standard Tarma And Condltlona 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Revieved,and. Approved by: 

Timo thy S.'Oos tdyk, B.A. 
Group Leader, GC/MS Volatiles 



\ancaster£aB(mM rtes. NcnRPnPATpn 
NfewHol&ntf FiieiEanca38atFAtt76tK^S9«Jr t ? n i e5&a2in| . 

Environ. Resources Management 
355 Springdale Drive 
Exton, PA 19341-2843 

ERMG2-1 SCP-Carlstadt (PSI) Water Sample 
Collected on 02/03/89 

TCL Semi-Volatiles (cont) 
3-nitroaniline 
acenaphthene 
2,4-dini trophenol 
4-nitrophenol 
dibenzofuran 
2,4-dinitrotoluene 
2,6-dlnitrotoluene 
diethyl phthalate 
4-chlorophenyl phenyl ether 
fluorene 
4-nitroaniline 
2-methy1-4,6-dinitrophenol 
N-ni trosodiphenylamine 
4-bromophenyl phenyl ether 
'̂  exachlorobenzene 
sntachlorophenol 

phenanthrene 
anthracene 

di-n-butyl phthalate 
fluoranthene 
pyrene 
butyl benzyl phthalate 
3,3' -dichlorobenzidine 
benzo (a) anthracene 
bis (2-ethylhexyl) phthalate 
chrysene 

di-n-octyl phthalate 
benzo (b) fluoranthene 
benzo (K) fluoranthene 
benzo (a) pyrene 
indeno (1,2,3-cd) pyrene 
dibenzo (a,h) anthracene 
benzo (ghi) perylene 

RESULT 
AS RECEIVED 
< 50. 
< 10. 
< 50. 
140. 
10. 
10. 
10. 
50. 
10. 
10. 
50. 
50. 
10. 
10. 
10. 
50. 
10. 
10. 
30. 
10. 
10. 
10. 
20. 
10. 
40. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 

ug/1 
ug/1 
ug/1 
ug/1 
lig/l 
ug/1 
ug/1 
lig/l 
ug/1 

ug/1 
ug/1 
ug/1 
4g/l 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

ug/1 
yg/1 
,ug/l 
ug/1 
ug/1 
ug/1 

Date Reported 2/28/89 
Date Submitted 2/ 4/89 
Discard Date 3/31/89 
Collected by C 
P.O. 802-01-07-01 CG 
Rel. 

LIMIT OP 
QUANTITATION LAB CODE 

2 COPIES TO Environmental Resources Mgmt. 
1 COPY TO Peroxidation Systems Inc. 
1 COPY TO Data Package Group 

ATTN: David Blye 
ATTN: Chris Giggy 

50. 
10. 
50. 
50. 
10. 
10. 
10. 
10. 
10. 
10. 
50. 
50. 
10. 
10. 
10. 
50. 
10. 
10. 
10. 
10. 
10. 
10. 
20. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 

093400000P 
065700000P 
065000000P 
065200000P 
093500000P 
0683C0000P 
068400000P 
063000000? 
067300000P 
068800000P 
093600000P 
064900000P 
069900000P 
067000000P 
068900000P 
06540b000P 
070000000P 
065900000P 
068200000P 
068700000? 
070100000P 
067100000P 
067900000P 
066100000P 
066900000P 
067400000P 
068500000P 
066300000P 
066500000P 
066200000P 
069300000P 
067500000P 
066400000P 

n AMoCMUon for 
xrMiianon 
logical 4 Enviromianial 

Amancan Council of 
sam kaeomonM. inc. 

^ 0026i5>^ 
Saa Ravarsa SIdO For Explanation 
Of Symbols And Abbraviatlona And 
Our Standard Tarma And Conditions 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Revieved and Approved by: 

Richard S. Rodgers, B.S. 
Group Leader, GC/MS 



Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

ERMG2-1 SCP-Carlstadt (PSI) Water Sample 
Collected on 02/03/89 

:LLl:S.amiLle.JUu-SL^55^6Q„ 

Date Reported 2/23/39 
Date Submitted 2/ 4/39 
Discard Date 3/31/89 
Collected by C 
P.O. 802-01-07-01 CG 
Rel. 

TCL Semi-Volatiles 
phenol 
bis (2-chloroethyl) ether 
2•chlorophenol 
1,3-dichlorobenzene 
1,4-dichlorobenzene 
benzyl, alcohol 
1,2-dichlorobenzene 
2-methylphenol 
bis (2-rhloroisopropyl) ether 
4-methylphenol 
N-nitrosodi-n-propylamine 
hexachloroe thane 
nitrobenzene 
isophorone 
2-nitrophenol 
2,4-dimethylphenol 
benzoic acid 
bis (2-chloroethoxy) methane 
2,4-dichlorophenol 
1,2,4-trichlorobenzene 
naphthalene 
4-chloroaniline 
hexachlorobutadiene 
4•chloro•3-me thylphenol 
2 -me thylnaphthalene 
hexachlorocyclopentadiene 
2,4,6-trichlorophenol 
2,4,5-trichlorophenol 
2•chloronaphthalene 
2-nitroaniline 
dimethyl phthalate 
acenaphthylene 

RESULT 
AS RECEIVED 
1,500. 
320. 
< 10. 
< 10. 
< 10. 
700. 
50. 
280. 
< 10. 
1,000. 
< 10. 
< 10. 

30,000. 
2,000. 

130. 
40. 

< 50. 
< 10. 
30. 

< 10. 
20. 

< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 50. 
< 10. 
< 50. 
220. 
< 10. 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

LIMIT OP 
QUANTITATION LAB CODE 

100. 
10. 
10. 
10. 
10. 

200. 
10. 
10. 
10. 

1000. 
10. 
10. 

lOOO. 
1000. 
10. 
10. 
50. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
50. 
10. 
50. 
10. 
10. 

065500000P 
066700000P 
064600000P 
067700000P 
067800000? 
092600000? 
067600000? 
092700000? 
066800000? 
092800000? 
069800000? 
069200000? 
069600000? 
069400000? 
065100000? 
064800000? 
092900000? 
066600000? 
064700000? 
070200000? 
069500000? 
093000000? 
069000000P 
Q65300000P 
093100000? 
069100000? 
065600000? 
093200000? 
067200000? 
093300000? 
068100000? 
065800000? 

2 COPIES TO Environmental Resources Mgmt. 
1 COPY TO Peroxidation Systems Inc. 
1 COPY TO Data Package Group 

ATTN: David Blye 
ATTN: Chris Giggy 

•Mncan Auoetalion lor 
inf Aceraoitaiion 
j i , aioiogicai 4 

j i t i 

Saa Ravarsa SIda For Explanation 
Of Symbols And Abbraviatlona And 
Our Standard Terms And Conditions 

vamoar Amonean Council of 
-oaoanoant Laooranna*. inc 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Revieved and Approved by: 

Richard'S. Rodgers, B.S. 
Group Leader, GC/MS 

002616 



^mmsteirJtabomtorTes. NCnBPOWATFD 

rfeMfHblboiKtnikei^^Qaiast^ 
r-TT" 

Environ. Resources Management 
855 Springdale Drive 
Exton, PA. 19341-2843 

ERMG2-1 SCP-Carlstadt (PSI) Water Sample 
Collected on 02/03/89 

• • iX*!?)^'^.-' • y»i:«^i^- - ••-

HiMiiL ;«-I_1L.. .« 

' • Z ^ ^ m ^ - L ^ o . , ^ ^ 3 ^ ^ . 

Date Reported 1 /1^ /^^ 
Date Submitted 2/ 4/89 
Discard Date 3/31/89 
Collected by C 
P.O. 802-01-07-01 CG 
Rel. 

% 

TCL Volatiles 
1 COPY TO Data Package Group 

RESULT I 
AS RECEIVED 

002616A 
Aceraoitation 
'loiogicai 4 

•nng. 

jar- Amancin Council of 
.. Inc. 

Saa Ravarsa SIda For Explanation 
Of Symbols And Abbraviatlona And 
Our Standard Terms And Conditions 

LIMIT OP 
QUANTITATION LAB CODE 

Respectfully Submitted 
Lancaster Laboratories,,Inc. 
Revieved and Approved by: 

Timothy S. Oostdyk, B.A. 
Group Leader, GC/MS Volatiles 



INrnRPCRATCTT 

NewHottae^Rke-EanastaE?^ 
i g j u . - j>t iLL^^4iai iy. 

f'lrrTr'Tii 

Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

ERMG2-1 SCP-Carlstadt (PSI) Water Sample 
Collected on 02/03/89 

Date Reported 2/28/39 
Date Submitted 2/ 4/89 
Discard Date 3/31/39 
Collected by C 
P.O. 302-01-07-01 CG 
Rel. 

TCL Volatiles 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
Chloroform 
1,2 -Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
t rans-1,3 -Di chloropropene 
Bromoform 
4 - Methyl- 2 -Pentanone 
2•Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylenes (total) 

2 COPIES TO Environmental Resources Mgmt. 
1 COPY TO Peroxidation Systems Inc. 

RESULT 
AS RECEIVED 

< 25,000. 
< 25,000. 
< 25,000. 
< 25,000. 
18,000. 
62,000. 

< 12,000. 
< 12,000. 
< 12,000. 
< 12,000. 
77,000. 
100,000. 
490,000. 
< 12,000. 
< 12,000. 
< 25,000. 
< 12,000. 
< 12,000. 
< 12,000. 
< 12,000. 
< 12,000. 
< 12,000. 
< 12,000. 
< 12,000. 
< 12,000. 
< 25,000. 
< 25,000. 
< 12,000. 
< 12,000. 
< 12,000. 
< 12,000. 
< 12,000. 
< 12,000. 
< 12,000. 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

LIMIT OP 
QUANTITATION LAB CODE 

25000. 
25000. 
25000. 
25000. 
12000. 
25000. 
12000. 
12000. 
12000. 
12000. 
12000. 
12000. 
25000. 
12000. 
12000. 
25000. 
12000. 
12000. 
12000. 
12000. 
12000. 
12000. 
12000. 
12000. 
12000. 
25000. 
25000. 
12000. 
12000. 
12000. 
12000. 
12000. 
12000. 
12000. 

032700000? 
082300000? 
032900000? 
033000000? 
083100000? 
091400000? 
091500000? 
083200000? 
083300000? 
083400000? 
083500000? 
083600000? 
091600000? 
083700000? 
083800000? 
091700000? 
083900000? 
084000000? 
084400000P 
084200000? 
084600000? 
084500000? 
084300000? 
084100000P 
034700000? 
091900000? 
091300000? 
084800000? 
084900000? 
085000000? 
085100000? 
085200000? 
092000000? 
092100000? 

ATTN: David Blye 
ATTN: Chris Giggy 

% i ^ 

wiean Aiaooauon for 
V Aeeraailiiion 

^ioiOQteai 4 Environiiiantal 
.ung. 

Mamoar Amancan Counol of 
. inc. 

Sea Ravarsa Side For Explanation 
Of SymtMla And Abbreviations And 
Our Standard Tarma And Conditions 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Revieved and Approved by: 

Timothy S. Oostdyk, 3..A. 
Group Leader, GC/MS Volatiles 

• •'̂v.;.. • 0 0 2 6 1 7 



^^^^BIMI^II^-LH^B^^^B^H 

/ hMWilWEMMimWi r / O ^ INCORPORATETT - -.^ • • • . . -

Mteto*attiairter:«tPiwrFT^ 

.T'r':..s^-^y-r-. •: . . . . . - . r 

."- ' -"." . ' - ',"-'-'^•'";'-•"-C.* •* '* ' ' ' - ^ r ' ^ iV 

;v=^?. :a^,Mr-- i^^i-y; :^^ 
— • • - • • 1 

Environ. Resources Management Date Reported 2/28/89 
855 Springdale Drive Date Submitted 2/ 4/89 
Exton, PA'19341-2843 Discard Date 3/31/89 

Collected by C 
ERMG2-1 SCP-Carlstadt (PSI) Water Sample P.O. 802-01-07-01 ZZ 
Collected on 02/03/89 Rel. 

RESULT LIMIT OP 
ANALYSIS AS RECEIVED QUANTITATION LAB CODE 
TCL Volat i les attached 092226000P 
TCL Sem1-Volatiles attached 092352500P 
TCL Semi-Volatiles (cont) attached 092400000? 

2 COPIES TO Environmental Resources Mgmt. 
1 COPY TO Peroxidation Systems Inc. 
1 COPY TO Data Package Group 

ATTN: David Blye 
ATTN: Chris Giggy 

t. m2U7A 

•m Asaocjaiiofi for 
tcraoitanon 
I logical 4 £n«)ronfflaniai 
ng. 

V An,ancan Council of 
r i t m Laowaionat. Ine. 

228 00767 85.00 087000 

Sea Ravaraa SIda For Explanation 
or Symbola And Abbraviatlona And 
Our Standard Terms And Conditions 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Revieved and Approved by: 

Timothy S. Oostdyk, B.A. 
Group Leader, GC/MS Volatiles 



I f " ' 
S i i n r u O L f l T I L E ORGflNlCS^f lNf iLYSIS DATA SHEET f 

,.ib Name! LaNCflSTER LABS 

C o d e : LflNCflS Case N o . s 

• . z t r i x : i ^ c i l / u a t e r ) UATER 

;v j i „p le u t / ' j o l - 100 0 ( g / r n L ) HL 

•ii.'el : ( i ou-^'med ) LOU 

'. Ho i J C i j r e s n o t d e c . . dec 

EPfl SflnPLE ^ Q . ^ 

1555159 r 
C o n t r a c t ! ERM 

SflS No . ! 

-" ;< t r a c t i' o n ;• ( 3 e p F / C o n t / S o n c ) S E P F 

r-.-'C C l e a r u j p ! l Y / N ) N p H : 

SDG N o . 

Lab S a m p l e ID: 1355159 o j f ^ ^ ^ ^ 

Lab File ID! .•i-D5151 

Date R e c e i u e d ! 02./04..'39 

D a t e E x t r a c t e d : 0 2 / 0 7 / 3 9 

Date A n a l y z e d : 02/09/.19 

D i l u t i o n F a c t o r : 1.000 

NI.Jri'cbsr T l C s t 'our id : 2 0 
CONCENTRATION U N I T S : 
( i j g / L o r u g / K g ) UG/L q-

C H S N U P ! 3 E R 

1 . 
7 

7 
3 
9 

71.=56.? 

79016 
5 1 3 3 6 0 
103101 

iO , 
11. 
:12. 
15. 
14. 

127184 

62333174 

15 . 
• 1 o . 

3 7 . 
IG . 
19 . 

100527 

501520 

20 . 
21 . 
7.2. 
25, 
24, 
25, 
2 6 . 
27. 
2-3 . 
"9 . 

' 

COMPOUND NAME | RT 

Unknown 1 4,59 
Unknown \ A.75 
Unknown ) 5.22 
1-Butanol | 5.32 
Unknown | 5.69 
Ethene, trichloro- | 5.94 
2-Bijtanone, 3-hydroxy- | 6.46 
2-PentanQne, 4-methyl- | 6.93 
Unknoun 1 7.67 
Unknoun | 7 , 7 7 
Ethene, tetrachloro- | 8.93 . 
Unknoun | 9 . 6 7 
2-Hexanone, 4-hydr ox-y-3-prop | 10.07 
Unknown | 10.18 
Unknoun | 11.16 
Benzaldehyde |. 12.85 
Unknoun , | 14.41 
Benzenepropanoic acid | 21.23 
Unknown | 22,12 
Unknown | 30.37 

I ' 

EST. CONC. 
a a a a a a a a a a a a a 

150. 1 
350. 
150. 
160. 
210. 1 
520. 
150. 1 

1100. 
490, 1 
180. 
230. 1 
380. 
150 . 1 

• 180. 
390. i 
140 . 
610. 
240. 
260. 
430. 

. . • » • - • 

Q 
= = S s a 

J 

J 
J 
J 
J 

J 
J 
J 
a 
a 
a 
J 
a 
J 
a 
J 
J 
a 
J 
J 

1 

i 

1 
1 

FORM I SV-TIC 1 /37 Rey 

i5026i8 



NCORPORATPD 

"-TnlrTliTl^^^iSS^^^^ 
W^,'i^Tiil.?-^^^?>, 

Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

ERMGl-2 SCP-Carlstadt (PSI) Water Sample 
Collected on 02/03/89 

TCL Pesticides 
Alpha BHC 
Beta BHC 
Delta BHC 
Gamma BHC - Lindane 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
DDE 
Endrin 
Endosulfan II 
DDD 
Endosulfan Sulfate 
DDT 
Endrin Ketone 
Methoxychlor 
Alpha Chlordane 
Gamma Chlordane 
Toxaphene 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 

2 COPIES TO Environmental Resources Mgmt. 
1 COPY TO Peroxidation Systems Inc. 
1 COP? TO Data Package Group 

le 

RESULT 
AS RECETV 
< 13. 
< 13. 
< 13. 
< 13. 
< 13. 
< 2.5 
< 2.5 
< 2.5 
< 5. 
< 5. 
< 5. 
< 5. 
< 5. 
< 5. 
< 5. 
< 0.5 
8.5 

< 25. 
< 25. 
< 50. 

< 130. 
< 130. 
< 130. i 
< 130. 1 
< 130. 1 
< 50. 1 
< 5 . j 

•mt. ATTN: 
ATTN: 

1 

ED 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

Date Reported 
Date Submitted 
Discard Date 
Collected by C 
P.O. 
Rel. 

David Blye 
Chris Siggy 

802-01-07-

LIMIT OP 

2/28/89 
2/ 4/89 
3/31/89 

01 CG 

QUANTITATION LAB CODE 
13. 
13. 
13. 
13. 
13. 
2.5 
2.5 
2.5 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
0.5 
2.5 
25. 
25. 
50. 
130. 

. 130. 
130. 
130. 
130. 
50. 
5. 

060900000P 
061000000P 
061200000P 
045300000P 
045400000P 
045500000P 
0615000G0P 
062700000P 
046900000P 
061600000P 
047700000P 
062800000P 
061700000P 
062900000P 
047800000P 
093800000P 
062100000P 
136100000P 
136200000P 
094200000P 
063900000P 
064000000P 
064100000P 
064200000P 
064300000P 
064400000P 
064500000P 

fcan Auoci«tion t^r 
' Acervaiiaiion 
9ioteqie« A SnvHroruiwntai ^ 002618A 

î  
"0«r Afn«ncan Couned of 
tcinoMrt usotXHOfiOT. inc. 

Saa Ravarsa SIda for Explanation 
Of Symbola And Abbreviations And 
Our Standard Terma And Conditions 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Revieved and Approved by: 

Charles J. Neslund, B.S. 
Group Leader, Pesticides/PCB's 



ii^is iNcnnpTPATPn-
INbi^EMIianor^BKi^ ^^smm^jmi^^m^^M^^^ 

•^•^-•^^S^a^^^^g^w^^' 

isass. 

Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

ERMGl-2 SCP-Carlstadt (PSI) Water Sample 
Collected on 02/03/89 

L^ample_NQ „ ^ JJ551! 

Date Reported 2/28/39 
Date Submitted 2/ 4/89 
Discard Date 3/31/39 
Collected by C 
P.O. 802-01-07-01 CG 
Rel. 

TCL Semi-Volatiles (cont) 
3-nitroaniline 
acenaphthene 
2,4-dini trophenol 
4-nitrophenol 
dibenzofuran 
2,4-dini trotoluene 
2,6 -dini trotoluene 
diethyl phthalate 
4-chlorophenyl phenyl ether 
fluorene 
4-nitroaniline 
2-methyl-4,6-dinitrophenol 
N-nitrosodiphenylamine 
4•brofflophenyl phenyl ether 
hexachlorobenzene 
pen tachlorophenol 
phenanthrene 
anthracene 
di-n-butyl phthalate 
fluoranthene 
pyrene 
butyl benzyl phthalate 
3,3'-dichlorobenzidine 
benzo (a) anthracene 
bis (2-ethylhexyl) phthalate 
chrysene 
di-n-octyl phthalate 
benzo (b) fluoranthene 
benzo (K) fluoranthene 
benzo (a) pyrene 
indeno (1,2,3-cd) pyrene 
dibenzo (a,h) anthracene 
benzo (ghi) perylene 

RESULT 
AS RECEIVED 
< 50. 
< 10. 
< 50. 
140. 

< 10. 
< 10. 
< 10. 
50. 

< 10. 
< 10. 
< 50. 
< 50. 
< 10. 
< 10. 
< 10. 
< 50. 
< 10. 
< 10. 
30. 

< 10. 
< 10. 
10. 

< 20. 
< 10. 
30. 

< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

LIMIT OP 
QUANTITATION LAB CODE 

50. 
10. 
50. 
50. 
10. 
10. 
10. 
10. 
10. 
10. 
50. 
50.. 
10. 
10. 
10. 
50. 
10. 
10. 
10. 
10. 
10. 
10. 
20. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 

093400000P 
065700000P 
065000000P 
065200G00P 
093500000P 
063300000? 
Q684000Q0P 
068000000P 
067300000P 
063800000P 
093600000P 
064900000P 
06990O000P 
067000000P 
063900000? 
065400000P 
070000000P 
065900000P 
068200000? 
068700000P 
070100000P 
067100000P 
067900000? 
066100000? 
066900000? 
067400000P 
068500000? 
066300000? 
066500000P 
066200000? 
Q69300000P 
067500000? 
066400000? 

2 COPIES TO Environmental Resources Mgmt. 
1 COPY TO Peroxidation Systems Inc. 
I COPY TO Data Package Group 

ATTN: David Blye 
ATTN: Chris Giggy 

•wan Anoeimon lor 
Aeeraoiuiion 

aioiogicjl & Smm 
Mtlf lQ. 

><«~o«r Ani«near Council of 
nctoonoim Laooratonat. inc. 

See Reverse Side For Explanation 
Of Symbols And Abbreviations And 
Our Standard Terms And Conditions 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Revieved and Approved by: 

Richard S. Rodgers, B.S. 
Group Leader, GC/MS 

002619 



MnCasterJMiomtories^.^^ 
S^E*al(OTdtEFxe{eaoca3te3tP3*trai^^ 

'^i^Si^^^^i:^^^ 
Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

ERMGl-2 SCP-Carlstadt (PSI) Water Sample 
Collected on 02/0y/89 

TCL Semi-Volatiles 
phenol 
bis (2-chloroethyl) ether 
2-chlorophenol 
1,3-dichlorobenzene 
1,4-dichlorobenzene 
benzyl alcohol 
1,2-dichlorobenzene 
2-methylphenol 
bis (2-chloroisopropyl) ether 
4-methylphenol 
N•ni trosodi•n•propylamine 
hexachloroe thane 
nitrobenzene 
isophorone 
'•nitrophenol 
4-dimethylphenol 

uenzoic acid 
bis (2-chloroethoxy) methane 
2,4-dichlorophenol 
1,2,4-trichlorobenzene 
naphthalene 
4-chloroaniline 
hexachlorobutadiene 
4-chloro•3•me thylphenol 
2•me thyInaph thalene 
hexachlorocyclopentadiene 
2,4,6-trichlorophenol 
2,4,5-trichlorophenol 
2 • chloronaphthalene 
2-nitroanlline 
dimethyl phthalate 
acenaphthylene 

RESULT 
AS RECEIVED 
1,000. 
260. 
20. 

< 10. 
< 10. 
300. 
40. 
280. 
< 10. 
1,300. 
< 10. 
< 10. 

22,000. 
2,000. 

100. 
10. 
50. 
10. 
10. 
10. 
20. 
10. 
10. 
10. 
10. 
10. 
10. 
50. 
10. 
50. 
220. 
< 10. 

ag/1 
,U8/1 
Wl 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

Date Reported 2/28/89 
Date Submitted 2/ 4/89 
Discard Date 3/31/89 
Collected by C 
P.O. 802.01-07-01 CG 
Rel. 

LIMIT OP 
QUANTITATION LAB CODE 

2 COPIES TO Environmental Resources Mgmt. 
1 COPY TO Peroxidation Systems Inc. 
1 COPY TO Data Package Group 

ATTN: David Blye 
ATTN: Chris Giggy 

AnecWion lor 
: r M i u l K g n 
09ie«t 4 bmronmonoi 

Mw ican CoMneii of 
. ine. 

(-1)02819 A 

Sea Ravarsa SIda For Explanation 
Of Symbols And Abbraviatlona And 
Our Standard Terms And Conditions 

1000. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 

200. 
10. 
10. 

1000. 
1000. 

10. 
10. 
50. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
50. 
10. 
50. 
10. 
10. 

065500000? 
066700000P 
064600000? 
067700000? 
067800000? 
092600000? 
067600000? 
092700000? 
066800000? 
092800000P 
069800000P 
069200000? 
069600000? 
069400000? 
065100000P 
064800000? 
092900000? 
066600000? 
064700000P 
070200000P 
069500000? 
093000000? 
069000000P 
065300000P 
093100000P 
069100000P 
065600000P 
093200000P 
067200000P 
093300000P 
068100000? 
065800000? 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Revieved and Approved by: 

Richard S. Rodgers, B.S. 
Group Leader, GC/MS 



mMMMmmm >---if-^: 

INCOFIPORATFU ^ '̂M^m^^mm-
1 ^ ^ ^a<. i«dad^mb;aa.^ iS iJ kJSdUSbi 

iqw-vn^-arj S533i 

Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

ERMGl-2 SCP-Carlstadt (PSI) Vater Sample 
Collected on 02/03/89 

TCL Volatiles 

^SJ!a^BlLJ-355159, 

e 

RESULT 
AS RECEIVED 

Date Reported 2/28/89 
Date Submitted 2/ 4/89 
Discard Date 3/31/89 
Collected by C 
P.O. 802-01-07-01 CG 
Rel. 

LIMIT OP 
QUANTITATION LAB CODE 

2 COPIES TO Environmental Resources Mgmt. ATTN: David Blye 
1 COPY TO. Peroxidation Systems Inc. ATTN: Chris Giggy 
1 COPY TO Data Package Group 

-ie«n Ataeeation lor 
f Accrwiiaiion 

. Biological & Envtronmomai 
. ttt i ing. 

^M^10•r Amancan Council of a ^ 
"•a>a«na«ni Laoorannot. inc. 

See Reverse Side For Explanation 
Of Symbols And Abbreviations And 
Our Standard Terma And Conditions 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Revieved and Approved by: 

Timothy S. Oostdyk, B.A. 
Group Leader, GC/MS Volatiles 

002620 



Environ. Resources Management 
855 Springdale Drive 
Exton,.;. PA 19341-2843 

ERMGl-2 SCP-Carlstadt (PSI) Water Sample 
Collected on 02/03/89 

TCL Volatiles 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-01chloroe thene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
inyl Acetate 

jiromodichlorome thane 
1,2 -Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3* Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone 
2 -Hexanone 
Te trachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
S tyrene 
Xylenes (total) 

RESULT 
AS RECEIVED 

< 25,000. 
< 25,000. 
< 25,000. 
< 25,000. 
22,000. 
71,000. 

< 12,000. 
< 12,000. 
< 12,000. 
< 12,000. 
98,000. 
110,000. 
510,000. 
< 12,000. 
< 12,000. 
< 25,000. 
< 12,000. 
< 12,000. 
< 12,000. 

15,000. 
< 12,000. 
< 12,000. 
< 12,000. 
< 12,000. 
< 12,000. 
< 25,000. 
< 25,000. 
< 12,000. 
< 12,000. 
< 12,000. 
< 12,000. 
< 12,000. 
< 12,000. 
< 12,000. 

Date Reported 2/28/89 
Date Submitted 2/ 4/89 
Discard Date 3/31/89 
Collected by C 
P.O. 802-01-07-01 CG 
Rel. 

LIMIT OP 
QUANTITATION LAB CODE 

ug/1 25000. 082700000? 
ug/1 25000. 082800000? 
ug/1 25000. 082900000P 
ug/1 25000. 083000000? 
ug/1 12000. 033100000? 
ug/1 25000. 091400000P 
ug/1 12000. 091500000? 
ug/1 12000. 033200000? 
ug/1 12000. 083300000? 
ug/1 12000. 083400000P 
ug/1 12000. 083500000? 
ug/1 12000. 083600000? 
ug/1 25000. 091600000? 
ug/1 12000. 083700000? 
ug/1 12000. 083800000? 
ug/1 25000. 091700000? 
ug/1 12000. 083900000? 
ug/1 12000. 084000000P 
ug/1 12000. 084400000? 
ug/1 12000. 084200000? 
ug/1 12000. 084600000P 
ug/1 12000. 034500000? 
ug/1 12000. 084300000? 
ug/1 12000. 0841Q0000P 
ug/1 12000. 084700000? 
ug/1 25000. 091900000? 
ug/1 25000. 091800000P 
ug/1 12000. 084800000? 
ug/1 12000. 084900000P 
ug/1 12000. 085000000? 
ug/1 12000. 085100000? 
ug/1 12000. 085200000? 
ug/1 12000. 092000000? 
ug/1 12000. 092100000? 

Due to the level of 2-butanone, the reporting 
Increased. 

VI AtaociaiHgn lor 
ceraoiianon 
sioqieal 4 Qnwironffwnfal 
ng. 

f Amonean Council of 
f<atnf Laooiaionot. inc. 

f 
Sea Reverse Side For Explanation 
Of Symbola And Abbraviatlona And 
Our Standard Terma And Condltlona 

limits for all compounds vere 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Revieved and Approved by: 

Timothy S. Oostdyk, B.A. 
Group Leader, GC/MS Volatiles 



.2^aS^f*e!mlfqaa^^ .;g7g^Pg^- •'*•'•' 

III I II I 

Environ. Resources Management 
355 Springdale Drive 
Exton, PA 19341-2843 

ERMGl-2 SCP-Carlstadt (PSI) Water Sample 
Collected on 02/03/89 

jampleJIo....|lI^3.5515a,.^ 

Date Reported 2/28/89 
Date Submitted 2/ 4/89 
Discard Date 3/31/39 
Collected by C 
P.O. 302-01-07-01 CG 
Rel. 

RESULT LIMIT OF 
VOA GC/MS Library Search AS RECEIVED QUANTITATION LAB CODE 
Volatile compounds 0. 15 peaks 0. 089800000P 

VOLATILE ORGANICS TENTATIVELY IDENTIFIED COMPOUNDS 

CAS NUMBER COMPOUND NAME RT EST. CONC. 

1. The data indicated that no significant extraneous peaks vere observed. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
Bsdetected in method blank J^estimated concentration D^diluted sample 

2 COPIES TO Environmental Resources Mgmt. ATTN: David Blye 
1 COPY TO Peroxidation Systems Inc. ATTN; Chris Giggy 
1 COPY TO Data Package Group 

^marican Auociation lor 
'ory Aceraoitation 
ai. aioiogicai 4 £nvi 

j l tawing. 

Mamoar Amoncan Council of 
"Oaoancam Laooraionas. inc. 

See Reverse Side For Explanation 
Of Symbols And Abbreviations And 
Our Standard Terms And Conditions 

Respectfully Submitted 
Lan,caster Laboratories, Inc. 
Revieved and Approved by: 

Timothy S. Oostdyk, B.A. 
Group Leader, GC/MS Volatiles 

002621 
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;;|T.T-<;amnY--wn;-JT>J.?5515g, 
ESt 

Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

ERMGl-2 SCP-Carlstadt (PSI) Water Sample 
Collected on 02/03/89 

ANALYSIS 
VOA GC/MS Library Search 
Semivolatile Library Search See Attached 
TCL Volatiles 
TCL Semi-Volatiles 
TCL Semi-Volatiles (cont) 
TCL.Pesticides 

2 COPIES TO Environmental Resources Mgmt. 
1 COPY TO Peroxidation Systems Inc. 
1 COPY TO Data Package Group 

Date Reported 2/28/39 
Date Submitted 2/ 4/39 
Discard Date 3/31/39 
Collected by C 
P.O. 802-01-07-01 CG 
Rel. 

RESULT LIMIT OP 
AS RECEIVED QUANTITATION LAB CODE 

attached 039004000? 
25 peaks 0. 039307000? 
attached 092226000? 
attached 0923525Q0P 
attached 092400000? 
attached 093723000? 

ATTN: David Blye 
ATTN: Chris Giggy 

-.an Aueciaiion f ^ 
Aceraoitaiion 
oiogieai 4 Envtrgnmaniat 
ng. 

r Anwican Counca of 
rioant Laeowonat. inc. 

^002621A 
228 00767 130.00 125500 

See Reverse Side For Explanation 
Of Symbola And Abbraviatlona And 
Our Standard Terma And Conditions 

Respectfully Submitted 
Lancaster Laboratories, I.ic. 
Revieved and Approved by: 

Timothy S. Oostdyk, B.A. 
Group Leader, GC/MS Volatiles 



•'"'J'^l^m^T^ 
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LB5ezgK5a5#:Ss^®^^^gg^^ r^^;^!, 
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JLkUa^7X^S^lJL3m.e3. 
Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

ERMGl-1 SCP-Carlstadt (PSI) Water Sample 
Collected on 02/03/89 

Date Reported 2/28/89 
Date Submitted 2/ 4/89 
Discard Date 3/31/89 
Collected by C 
P.O. 802-01-07-01 CG 
Rel. 

TCL Semi-Volatiles (cont) 
3-nitroaniline 
acenaph thi3ne 
2,4 -dini trophenol 
4-nitrophenol 
dibenzofuran 
2,4-dinitrp toluene 
2,6 -dini tro toluene 
diethyl phthalate 
4-chlorophenyl phenyl ether 
fluorene 
4-nitroaniline 
2-methyl-4,6-dinitrophenol 
N-ni trosodiphenylamine 
4-bromophenyl phenyl ether 
hexachloro benzene 
oentachlorophenol 
phenamthrene 
anthracene 
di-n-butyl phthalate 
fluoranthene 
pyrene 
butyl benzyl phthalate 
3,3'-dichlorobenzidine 
benzo (a) anthracene 
bis (2-ethylhexyl) phthalate 
chrysene 
di-n-octyl phthalate 
benzo (b) fluoranthene 
benzo (K) fluoranthene 
benzo (a) pyrene 
indeno (1,2,3-cd) pyrene 
dibenzo (a,h) anthracene 
benzo (ghi) perylene 

RESULT 
AS RECEIVED 

< 1,000. ug/1 
< 200. ug/1 

< 1,000. ug/1 
< 1,000. ug/1 
< 200. ug/1 
< 200. ug/1 
< 200. ug/1 
< 200. ug/1 
< 200. ug/1 
< 200. ug/1 

< 1,000. ug/1 
< 1,000. ug/1 
< 200. ug/1 
< 200. ug/1 
< 200. ug/1 

< 1,000. ug/1 
< 200. ug/1 
< 200. ug/1 
< 200. ug/1 
< 200. ug/1 
< 200. ug/1 
< 200. ug/1 
< 400. ug/1 
< 200. ug/1 
< 200. ug/1 
< 200. ug/1 
< 200. ug/1 
< 200. ug/1 
< 200. ug/1 
< 200. ug/1 
< 200. ug/1 
< 200. ug/1 
< 200. ug/1 

LIMIT OP 
QUANTITATION LAB CODE 
1000. 093400000? 
200. 065700000? 
1000. 065000000? 
1000. 065200000? 
200. 093500000? 
200. 068300000? 
200. 068400000P 
200. 063000000P 
200. 067300000? 
200. 068800000? 
1000. 09360000OP 
1000. 064900000P 
200. Q69900000P 
200. 067000000? 
200. 063900000? 
1000. 065400000? 
200. 070000000? 
200. 065900000P 
200. 068200000? 
200. 068700000? 
200. 070100000? 
200. 067100000? 
400. 067900000? 
200. 066100000? 
200. 066900000P 
200. 067400000? 
200. 063500000P 
200. 066300000? 
200. 066500000? 
200. 066200000? 
200. 069300000? 
200. 067500000? 
200. 066400000? 

2 COPIES TO Environmental Resources Mgmt. 
1 COPY TO Peroxidation Systems Inc. 
1 COPY TO Data Package Group 

ATTN: David Blye 
ATTN: Chris Giggy 

-'tcan Auooation for 
AceradiMtton 

% ^ 

lOiogwai 4 Enwwonmmnm 
ting. 

/errotr- Amoncan Council of 
-emMnaem uaooraionot. inc. 

See Reverse Side For Explanation 
Of Symbola And Abbreviations And 
Our Standard Terma And Conditions 

Respectfully Submitted 
Lancaster Laboratories, I.'ic. 
Revieved and Approved by: 

Richard S. Rodgers, B.S. 
Group Leader, GC/MS 

i22 -̂ ' 
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Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

ERMGl-1 SCP-Carlstadt (PSI) Water Sample 
Collected on 02/03/89 

TCL Semi-Volatiles 
phenol 
bis (2-chloroethyl) ether 
2-chlorophenol 
1,3-dichlorobenzene 
1,4-dichlorobenzene 
benzyl alcohol 
1,2-dichlorobenzene 
2-methylphenol 
bis (2-chloroisopropyl) ether 
4-methylphenol 
N-ni trosodi•n-propylamine 
hexachlo roe thane 
nitrobenzene 
isophorone 
''-ni trophenol 
,4 -dimethylphenol 

oenzoic acid 
bis (2-chloroethoxy) methane 
2,4-dichlorophenol 
1,2,4-trichlorobenzene 
naphthalene 
4-chloroaniline 
hexachlorobutadiene 
4-chloro- 3 -methylphenol 
2 -methylnaphthalene 
hexachlorocyclopentadiene 
2,4,6-trichlorophenol 
2,4,5-trichlorophenol 
2 -chloronaphthalene 
2-nitroaniline 
dimethyl phthalate 
acenaphthylene 

RESULT 
AS RECEIVED 
2,600. 
700. 

< 200. 
< 200. 
< 200. 
1,100. 
< 200. 
< 200. 
< 200. 
1,400. 
< 200. 
< 200. 
30,000. 
1,600. 
< 200. 
< 200. 

( 1,000. 
200. 
200. 
200. 
200. 
200. 
200. 
200. 
200. 
200. 
200. 

1,000. 
< 200. 
1,000. 
400. 

< 200. 

2 COPIES TO Environmental Resources Mgmt. 
1 COPY TO Peroxidation Systems Inc. 
1 COPY TO Data Package Group 

ATTN: 
ATTN: 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

David Blye 
Chris Giggy 

Date Reported 2/28/89 
Date Submitted 2/ 4/89 
Discard Date 3/31/89 
Collected by C 
P.O. 802-01-07-01 CG 
Rel. 

LIMIT OF 
QUANTITATION LAB CODE 

n A«aoci«ttan for 
jcrMitation 
iiogicai 4 imwonmrnnm 
nq. 

r Affttncan Couneri ot 
-oam Laooratonts. inc. 

0:02.122 A 

See Reverse Side For Explanation 
Ot Symbola And Abbreviations And 
Our Standard Terma And Condltlona 

200. 
200. 
200. 
200. 
200. 
200. 
200. 
200. 
200. 
200. 
200. 
200. 

10000. 
200. 
200. 
200. 
1000. 
200. 
200. 
200. 
200. 
200. 
200. 
200. 
200. 
200. 
200. 
1000. 
200. 
1000. 
200. 
200. 

065500000P 
066700000? 
064600000? 
067700000? 
067800000? 
092600000? 
067600000? 
092700000P 
066800000? 
092800000? 
069800000P 
069200000? 
069600000? 
069400000? 
065100000P 
064800000P 
092900000P 
066600000? 
064700000P 
070200000? 
069500000? 
093000000P 
069O00000P 
065300000P 
093100000? 
069100000? 
065600000? 
093200000P 
067200000? 
093300000? 
063100000? 
06580Q000P 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Revieved and Approved by: 

Richard S. Rodgers, B.S. 
Group Leader, GC/MS 
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Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

ERMGl-1 SCP-Carlstadt (PSI) Water Sample 
Collected on 02/03/89 

Date Reported 2/28/89 
Date Submitted 2/ 4/89 
Discard Date 3/31/89 
Collected by C 
P.O. 802-01-07-01 CG 
Rel. 

TCL Volatiles 
1 COPY, TO Data Package Group 

RESULT 
AS RECEIVED 

UMIT OF 
QUANTITATION LAB CODE 

Am« 
-tonr Aoeraoitation 

«. aioiagieai 4 6n»«un«n«wial 

Momoar Amar ican Council of 
:naaaaneent Laoorauna*. inc. 

See Reverse Side For Explanation 
Of Symbola And Abbreviations And 
Our Standard Terma And Condltlona 

Respectfully Submitted 
.'Lancaster Laboratories, Inc. 
Revieved and Approved by: 

Timothy S. Oostdyk, B.A. 
Group Leader, GC/MS Volatiles 

00?623 
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Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

ERMGl-1 SCP-Carlstadt (PSI) Water Sample 
Collected on 02/03/89 

^i';&#)i^'^'3??^]i^ 

>":;; ---cr̂ jftet̂ i 

aJJ;̂ ample;:id::.?.T.J 3?51fiAi 

Date Reported 2/28/89 
Date Submitted 2/ 4/89 
Discard Date 3/31/89 
Collected by C 
P.O. 802-01-07-01 CG 
Rel. 

TCL Volatiles 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroe thene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromod i chlo rome thane 
1,2 -Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl- 2-Pentanone 
2•Hexanone 
Tetrachloroethene 
1,1,2,2-Te trachloroe thane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylenes (total) 

RESULT 
AS RECEIVED 

50,000. 
50,000. 
50,000. 
50,000. 
25,000. 
70,000. 
25,000. 
25,000. 
25,000. 
25,000. 
110,000. 
130,000. 
620,000. 
< 25,000. 
25,000. 
50,000. 
25,000. 
25,000. 
25,000. 
30,000. 
25,000. 
25,000. 
25,000. 
25,000. 
25,000. 
50,000. 
50,000. 
25,000. 
25,000. 
25,000. 
25,000. 
25,000. 
25,000. 
25,000. 

2 COPIES TO Environmental Resources Mgmt. 
1 COPY TO Peroxidation Systems Inc. 

ATTN: 
ATTN; 

«an AiaoGiaiion lor 
y AccraonaDon 
3toioqKai 4 gnviroiwiiiiiai 

aatmg. t0O2S23/4 

^ 

tear Afflancan Council of 
Mnoanr Laeeraranai. inc. 

See Reverse Side For Explanation 
Of Symbola And Abbraviatlona And 
Our Standard Terms And Condltlona 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

David Blye 
Chris Giggy 

LIMIT OP 
QUANTITATION LAB CODE 

50000. 082700000P 
50000. 082800000? 
50000. 082900000? 
50000. 083000000? 
25000. 083100000P 
50000. 091400000? 
25000. 091500000? 
25000. 083200000? 
25000. 083300000P 
25000. 083400000P 
25000. 083500000P 
25000. 083600000? 
50000. 091600000P 
25000. 083700000? 
25000. 083800000P 
50000. 091700000P 
25000. 083900000? 
25000. 084000000? 
25000. 084400000P 
25000. 084200000P 
25000. 084600000? 
25000. 084500000P 
25000. 084300000P 
25000. 084100000? 
25000. 084700000P 
50000. 091900000P 
50000. 091800000P 
25000. 084300000? 
25000. 084900000? 
25000. 085000000P 
25000. 085100000? 
25000. 085200000? 
25000. 0920000C0P 
25000. 092100000? 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Revieved and Approved by: 

Timothy S. Oostdyk, B.A. 
Group Leader, GC/MS Volatiles 
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Environ. Resources Management 
355 Springdale Drive 
Exton, PA 19341-2843 

ERMGl-1 SCP-Carlstadt (PSI) Water Sample 
Collected on 02/03/89 

Date Reported 2/28/89 
Date Submitted 2/ 4/89 
Discard Date 3/31/89 
Collected by C 
P.O. 302-01-07-01 CG 
Rel. 

ANALYSIS 
TCL Volatiles 
TCL Semi-Volatiles 
TCL Semi-Volatiles (cont) 

RESULT 
AS RECEIVED 

LIMIT OF 
QUANTITATION LAB CODE 

attached 092226000? 
attached 092352500? 
attached 092400000? 

2 COPIES TO Environmental Resources Mgmt. 
1 COPY TO Peroxidation Systems Inc. 
1 COPY TO' Data Package Group 

ATTN: David Blye 
ATTN: Chris Giggy 

t 
•ran Ataoaation (or 

'ceraoitation 
jiogiMJ A Etivironmsmit 

.ng. 

't«r^o«r American Couned of 
^a909rotn Uaoorvonn. inc. 

228 00767 85.00 087000 

See Reverse Side For Explanation 
Of Symbola And Abbraviatlona And 
Our Standard Terma And Condltlona 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Revieved and Approved by: 

Timothy S. Oostdyk, B.A. 
Group Leader, GC/MS Volatiles 

i0?|24 



^aneasterJCabomto. rtes. roRPOPATHn 

Plaw.HoUan«tP.'«^Eant3StaiP;iiT7Bar-a33*- tn7>ffie-230r^ r^srr 

Environ. Resources Management 
855 Springdale Drive 
Exton, PA ; 19341-2843 

ERMG-OP SCP-Carlstadt (PSI) Water Sample 
Collected on 02/03/89 

TCL Pesticides 
Alpha BHC 
Beta BHC 
Delta BHC 
Gamma BHC - Lindane 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
DDE 
Endrin 
Endosulfan II 
DDD 
Endosulfan Sulfate 
OT 
ndrin Ketone 
Methoxychlor 
Alpha Chlordane 
Gamma Chlordane 
Toxaphene 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 

RESULT 
AS RECEIVED 

5. 
5. 
5. 
5. 
2.5 
2.5 
2.5 
2.5 
0.5 
5. 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
2.5 

25. 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 25. 
< 5. 

50. 
50. 
50. 
50. 
50. 

< 5. 
< 5. 

ug/1 
ug/1 
ug/1 
W i 
^? / l 
pg/1 
|Ug/l 
'ug/1 
;ug/i 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

Date Reported 2/28/89 
Date Submitted 2/ 4/89 
Discard Date 3/31/89 
Collected by C 
P.O. 802-01-07-01 CG 
Rel. 

UMIT OF 
QUANTITATION LAB CODE 

5. 
5. 
5. 
5. 
2.5 
2.5 
2.5 
2.5 
0.5 
5. 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
2.5 
25. 
25. 
5. 
50. 
50. 
50. 
50. 
50. 
5. 
5. 

060900000? 
061000000P 
061200000? 
045300000? 
045400000? 
045500000? 
061500000? 
062700000P 
046900000? 
061600000? 
047700000? 
062800000? 
061700000P 
062900000? 
047800000? 
093800000? 
062100000P 
136100000? 
136200000P 
094200000P 
063900000? 
064000000P 
064100000P 
064200000? 
064300000P 
064400000? 
064500000? 

2 COPIES TO Environmental Resources Mgmt. 
1 COPY TO Peroxidation Systems Inc. 
I COPY TO Data Package Group 

ATTN: David Blye 
ATTN: (!hris Giggy 

-n Ataoeauon for 
ccraoitanon 
iwgical 4 Gnnroninamal 

.ng. 

r Amanean Council of 
. i n t 

<-00262 4iA 
See Reverse SIda For Explanation 
Of Symbola And Abbraviatlona And 
Our Standard Tarma And Condltlona 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Revieved and Approved by: 

Charles J. Neslund, B.S. 
Group Leader, Pesticides/PCB's 



f£(m€asterIjmmtorJer. INCORPOn/UFD 

4aSNciiaHdrarctPik«EancastE«;.P/«ir7ettC«99«^^ 

Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

ERMG-OP SCP-Carlstadt (PSI) Water Sample 
Collected on 02/03/89 

Date Reported 2/28/89 
Date Submitted 2/ 4/89 
Discard Date 3/31/89 
Collected by C 
P.O. 302-01-07-01 CG 
Rel. 

RESULT 
TCL Semi-Volatiles (cont) AS RECEIVED 
2 COPIES TO Environmental Resources Mgmt. ATTN: David Blye 
1 COPY,TO Peroxidation Systems Inc. ATTN: Chris Giggy 
1 COPY TO Data Package Group 

LIMIT OF 
QUANTITATION LAB CODE 

tan Aaaoeaiion 
Aceraoitation 

dioiogicai 4 
... laaung. 

See Reverse Side For Explanation 
Of Symbola And Abbraviatlona And 
Our Standard Terma And Conditions 

.Res pect fully Submi 11 ed 
Lancaster Laboratories, Inc. 
Revieved and Approved by: 

Richard S. Rodgers, B.S. 
Group Leader, GC/MS 

0C262 



mcasterJCabomtories', i ' -^ ' • • • • ' ' 7 i \ -

wrnnpoRftiTn 
^gNB«HaUanct?iReiLaBcastB«iR«t7Bar-S93». {jrTT.GS&TSWt:^-/: 

1 . • 

Environ. Resources Management 
855 Springdale Drive 
Exton, -PAii 19341-2843 

• " • ' 

ERMG-OP SCP-Carlstadt (PSI) Water 
Collected on 02/03/89 

TCL Semi-Volatiles (cont) 
3-nitroaniline 
acenaphthene 
2,4-dini trophenol 
4-nitrophenol 
dibenzofuran 
2,4-dini tro toluene 
2,6-dini tro toluene 
diethyl phthalate 
4.chlorophenyl phenyl ether 
fluorene 
4-nitroaniline 
2 -methy1-4,6•dinitrophenol 
N-ni trosodiphenylamine 
4-bromophenyl phenyl ether 
hexachlorobenzene 
pentachlorophenol 
phenanthrene 
cuithracene 
di-n-butyl phthalate 
fluoranthene 
pyrene 
butyl benzyl phthalate 
3,3'-dichlorobenzidine 
benzo (a) anthracene 
bis (2-ethylhexyl) phthalate 
chrysene 
di-n-octyl phthalate 
benzo (b) fluoranthene 
benzo (K) fluoranthene 
benzo (a) pyrene 
indeno (1,2,3-cd) pyrene 
dibenzo (a,h) anthracene 
benzo (ghi) perylene 

Sample 

RESULT 

t^jS^^^T^^..^-^. 

1 

i 

i 
AS RECEIVED 

< 1,000. 
< 200. 

< 1,000. 
< 1,000. 
< 200. 
< 200. 
< 200. 
< 200. 
< 200. 
< 200. 

< 1,000. 
< 1,000. 
< 200. 
< 200. 
< 200. 

< 1,000. 
< 200. 
< 200. 
< 200. 
< 200. 
< 200. 
< 200. 
< 400. 
< 200. 
< 200. 
< 200. 
< 200. 
< 200. 
< 200. 
< 200. 
< 200. 
< 200. 
< 200. 1 

Ug/1 
ug/1 
ug/1 
lug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

KyStMilH 

Date Reported 
Date Submitted 
Discard Date 
Collected by C 
P.O. 
Rel. 

802-01-07-

LIMIT OF 

^ ^ ^ ^ 

2/28/89 
2/ 4/89 
3/31/89 

01 CG 

QUANTITATION LAB CODE 
1000. 
200. 
1000. 
1000. 
200. 
200. 
200. 
200. 
200. 
200. 
1000. 
1000. 
200. 
200. 
200. 
1000. 
200. 
200. 
200. 
200. 
200. 
200. 
400. 
200. 
200. 
200. 
200. 
200. 
200. 
200. 
200. 
200. 
200. 

093400000? 
065700000P 
065000000? 
065200000P 
093500QOOP 
068300000P 
068400000P 
068000000? 
067300000P 
068800000P 
093600000P 
064900000P 
069900000P 
067000000P 
068900000P ( 
0654O0000P ^ 
070000000? 
065900000P 
068200000P 
068700000P 
070100000P 
067100000P 
067900000? 
066100000P 
066900000P 
067400000P 
068500000P 
066300000P 
066500000P 
066200000P 
069300000? 
067500000? 
066400000P 

The usual reporting limits could not be attained due to the matrix of the 
sample or interferences observed in the GC/MS analysis. 

.owgicai 4 awronnmiiai 
.ong. 

r Arnanean Coi«icil of 
.inc. 

002625A 
See Reverse Side For Explanation 
Of Symbola And Abbraviatlona And 
Our Standard Terma And Condltlona 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Revieved and Approved by: 

Richard S. Rodgers, B.S. 
Group Leader, GC/MS 



^I^ancasterjDxbomtorJes-. 

* 

ef',^j%jifw if\^%jw.^if%yr C ^ - ^ ^ K ^ W V ^ K ^ r * j i f v \ j r ^ K y j iNroBPDRATFn 
^»2a.Ne«BHoUarttPikeiLaneast«; PAi.tzart-5a3* tTrTjes&zaOB?'^ 

- • - *..'.."•" 

?^-r,^;r^K^Gi^*«3affleA^!?S=SS5^^ 

Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

ERMG-OP SCP-Carlstadt (PSI) Water Sample 
Collected on 02/03/89 

TCL Semi-Volatiles 
phenol 
bis (2-chloroethyl) ether 
2-chlorophenol 
1,3-dichlorobenzene 
1,4-dichlorobenzene 
benzyl alcohol 
1,2-dichlorobenzene 
2-methylphenol 
bis (2-chloroisopropyl) ether 
4-methylphenol 
N-nitrosodi-n-propylamine 
hexachloroethane 
nitrobenzene 
isophorone 
2-nitrophenol 
2,4-dime thylphenol 
benzoic acid 
bis (2-chloroethoxy) methane 
2,4-dichlorophenol 
1,2,4-trichlorobenzene 
naphthalene 
4-chloroaniline 
hexachlorobutadiene 
4-chloro- 3 -methylphenol 
2•methylnaphthalene 
hexachlorocyclopentadiene 
2,4,6-trichlorophenol 
2,4,5-trichlorophenol 
2 -chloronaphthalene 
2-nitroaniline 
dimethyl phthalate 
acenaphthylene 

2 COPIES TO Environmental Resources 

RESULT 
AS RECEIVED 
1,600. 
1,000. 
< 200. 
< 200. 
< 200. 
1,000. 
< 200. 

300. 
< 200. 
1,900. 
< 200. 
< 200. 

22,000. 
1,700. 
< 200. 

800. 
< 1,000. 

< 200. 
< 200. 
< 200. 
< 200. 
< 200. 
< 200. 
< 200. 
< 200. 
< 200. 
< 200. 

< 1,000. 
< 200. 

< 1,000. 
200. 

< 200. 

Mgmt. ATTN: 
1 COPY TO Peroxidation Systems Inc. ATTN: 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

David 
Chris 

— T'-+*r-='^:» 

aamalgMQB 

Date Reported 
Date Submittec 
Discard Date 
Collected by 
P.O. 
Rel. 

Blye 
Giggy 

2/23/89 
I 2/ 4/89 

3/31/89 
C 

802-01-07-01 CG 

LIMIT OF } 

QUANTITATION LAB CODE 
200. 
200. 
200. 
200. 
200. 
200. 
200. 
200. 
200. 
200. 
200. 
200. 

2000. 
200. 
200. 
200. 

1000. 
200. 
200. 
200. 
200. 
200. 
200. 
200. 
200. 
200. 
200. 

1000. 
200. 
1000. 
200. 
200. 

065500000? 
066700000? 
064600000P 
067700000P 
067800000? 
092600000? 
067600000P 
092700000? 
066300000? 
092800000P 
069300000? 
069200000? 
069600000? 
069400000? 
065100000? 
064800000? 
092900000? 
066600000? 
064700000P 
07020000OP 
069500000P 
093000000P 
069000000P 
065300000? 
093100000P 
069100000? 
065600000? 
093200000P 
067200000? 
093300000P 
063100000?. 
065800000? 

I COPY TO Data Package Group 

Accraoiiaiten 
Jioiogicai 4 gn»»ui»Miiia» 

See Reverse Side For Explanation 
Of SymtMis And Abbraviatlona And 
Our Standard Terma And Condltlona 

Respectfully Submitted 
,Lanca:ster Laboratories, Inc. 
Revieved and Approved by: 

Richard S. Rodgers, B.S. 
Group Leader, GC/MS 

002S21T 



Mcas ĵCdbomtorie. 
;rfei»HoUand{f?ntetEancaste«:?»t7Ea:FS93«- (TT7rS5&23aie; 

inroppoPATPn 

Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

ERMG-OP SCP-Carlstadt (PSI) Water Sample 
Collected on 02/03/89 

TCL Volatiles 
1 COPY TO Data Package Group 

RESULT 
AS RECEIVED 

traonanon 
igicai 4 Siivwonmantai 

Ainancan Council of 
Line. 

^m2$2$A 

See Reverse Side For Explanation 
Of Symbola And Abbreviations And 
Our Standard Terma And Condltlona 

Date Reported 2/28/89 
Date Submitted 2/ 4/89 
Discard Date 3/31/89 
Collected by C 
P.O. 802-01-07-01 CG 
Rel. 

LIMIT OF 
QUANTITATION LAB CODE 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Revieved and Approved by: 

Timothy S. Oostdyk, B.A. 
Group Leader, GC/MS Volatiles 



LancasterJOabomtorfes-. INCOPPORATHD 

24ZSNe(»HcilartPike» I-ancasten PK T7Gm'-593«^ (iHTlf 6Sti-230ir 

^t;.Jfei&^:IJL^J^'gaagii4:^^^'v. - - ^ ^ ^ - r ^ r ^ - r r ^ ^ 

Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

ERMG-OP SCP-Carlstadt (PSI) Water Sample 
Collected on 02/03/89 

Date Reported 2/28/39 
Date Submitted 2/ 4/89 
Discard Date 3/31/89 
Collected by C 
P.O. 802-01-07-01 CG 
Rel. 

TCL Volatiles 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene.: Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
Chloroform 
1,2 -Di chloroe thane 
2-Butanone 
1,1,1-Trichloroethene 
Carbon Tetrachloride 
7inyl Acetate 
B romod i chlo rome thane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Tri chlo roe thane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone 
2•Hexanone 
Te trachloroe thene 
1,1,2,2 -Te t rachloroe thane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylenes ( to t a l ) 

RESULT 
AS ItECEXVED 

< 50,000. ug/1 
< 50,000. ug/1 
< 50,000. ug/1 
< 50,000. ug/1 

32,000. ug/1 
90,000. ug/1 

< 25,000. ug/1 
< 25,000. ug/1 
< 25,000. ug/1 
< 25,000. ug/1 
150,000. ug/1 
160,000. ug/1 
730,000. ug/1 
< 25,000. ug/1 
< 25,000. ug/1 
< 50,000. ug/1 
< 25,000. ug/1 
< 25,000. ug/1 
< 25,000. ug/1 

44,000. ug/1 
< 25,000. ug/1 
< 25,000. ug/1 
< 25,000. ug/1 
< 25,000. ug/1 
< 25,000. ug/1 
< 50,000. ug/1 
< 50,000. ug/1 
< 25,000. ug/1 
< 25,000. ug/1 

31,000. ug/1 
< 25,000. ug/1 
< 25,000. ug/1 
< 25,000. ug/1 
< 25,000. ug/r 

LIMIT OF 
QUANTITATION LAB CODE 

50000. 032700000P 
50000. 032300000? 
50000. 082900000? 
50000. 083000000P 
25000. 083100000? 
50000. 091400000? 
25000. 091500000? 
25000. 083200000P 
25000. 083300000? 
25000. 083400000P 
25000. 033500000? 
25000. 083600000P 
50000. 091600000? 
25000. 083700000? 
25000. 033300000P 
50000. 091700000? 
25000. 083900000P 
25000. 084000000? 
25000. 034400000? 
25000. 084200000P 
25000. 084600000P 
25000. 034500000? 
25000. 084300000? 
25000. 084100000? 
25000. 084700000P 
50000. 091900000P 
50000. 091800000? 
25000. 084800000? 
25000. 084900000P 

25000. oasoooooop 
25000. 085100000? 
25000. 085200000? 
25000. 092000000P 
25000. 092100000? 

2 COPIES TO Environmental Resources Mgmt. 
1 COPY TO Peroxidation Systems Inc. 

ATTN: David Blye ,,, . -•-, 
ATTN: Chris Giggy'̂ ••'̂ ^̂ -̂ "' 

vccraoitanon 
eiogicai 4 gnvwomnamal 

. t i ng . 

Amanean Councu of ~Vk 
inc. 

See Reverse Side For Explanation 
Of Symbola And Abbreviations And 
Our Standard Tarma And Condltlona 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Revieved and Approved by: 

Timothy S. Oostdyk, 3..\. 
Group Leader, GC/MS Volatiles 

2627 



mcasterjCabomtories',. NcnRPDParFn 

«ZSNemHciranttFikeLllancastEftP/»T7BCir-^ga«. tTTTT6SS-23tW 

M-m^^ym JIMJUJLUJ ;Vr i?5-= i : jS iH<».a: i»* r^ 

Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

ERMG-OP SCP-Carlstadt (PSI) Water Sample 
Collected on 02/03/89 

ANALYSIS 
TCL Volatiles 
TCL Semi-Volatiles 
TCL Semi-Volatiles (cont) 
TCL Pesticides 

Date Reported 2/28/89 
Date Submitted 2/ 4/89 
Discard Date 3/31/89 
Collected by C 
P.O. 802-01-07-01 CG 
Rel. 

RESULT UMIT OF 
AS RBC2I7BD QUANTITATION LAB CODE 

attached 092226000P 
attached 092352500? 
attached 092400000? 
attached 093723000? 

2 COPIES TO Environmental Resources Mgmt. 
1 COPY TO Peroxidation Systems Inc. 
1 COPY TO Data Package Group 

ATTN: David Blye 
ATTN: Chris Giggy 

I.J •002427 A 

iioiOQieAi 4 CmvorHnamat 

Pik 
ar Amanean Counca o f ' 

. i n c 

228 00767 130.00 114500 

See Reverse Side For Explanation 
Of Symbols And Abbraviatlona And 
Our Standard Terms And Condltlona 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Revieved and Approved by: 

Timothy S. Oostdyk, B.A. 
Group Leader, GC/MS Volatiles 



APPENDIX B 

Laboratory Analysis Reports for 
the Bench-Scale Volatilization Test on 

the SCP Groundwater Sample 

00262S 



mcMerJCabomtories,..̂  
NewaHollaiKfiFiket EancastefrP/fetzeO^aa*: iTTTJ 65S-22ar. 

wrnRPDRAfFn 
•^ssxsxs. 

'•-•• - . o ^ * " J J 1 f «• • •-'• .̂ I.- ..' • i J ^ . - . ^ y ' A ' - t f J a.'...'.. - - ^JJt..\.gi.-.>.>=>j.^|uu^V>.L^l!a.^.-,t^ v;i -._-hT-.Tilt- '- -•'-'• iTi;rTfn]yTTiSim^riY^i. 
Environ. Resources Management 
855 Springdale^Drive 
Exton, PA 19341-2843 

ERMG7 SCP-Carlstadt (PSI) Water Sample 
Collected on 02/03/89 

TCL Pesticides 
Alpha BHC 
Beta BHC 
Delta BHC 
Gamma BHC '- Lindane 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
DDE 
Endrin 
Endosulfan II 
DDD 
Endosulfan Sulfate 
DDT 
Endrin Ketone 
Methoxychlor 
Alpha Chlordane 
Gamma Chlordane 
Toxaphene 
PCB-1016 < 
PCB-1221 < 
PCB-1232 < 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 

RESULT 
AS RECEIVED 
< 40. 
< 
< 
< 
< 
< 
< 
< 
< 
< 

25. 
25. 
25. 
25. 
25. 
13. 
13. 
25. 
25. 
< 2.5 
< 25. 
< 2.5 
< 2.5 
< 2.5 
< 2.5 
< 13. 
< 130. 
< 130. 
< 250. 
1,000. 
1,000. 
2,000. 

940. 
< 400. 

69. 
< 25. 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

Date Reported 2/28/89 
Date Submitted 2/ 4/89 
Discard Date 3/31/89 
Collected by C 
P.O. 802-01-07-01 CG 
Rel. 

UMIT OF 
QUANTITATION LAB CODE 

40. 
25. 
25. 
25. 
25. 
25. 
13. 
13. 
25. 
25. 
2.5 

25. 
2.5 
2.5 
2.5 
2.5 

13. 
130. 
130. 
250. 

1000. 
1000. 
2000. 
130. 
400. 
25. 
25. 

060900000? 
061000000P 
061200000? 
045300000P 
045400000P 
045500000? 
061500000? 
062700000P 
046900000? 
061600000P 
047700000? 
062800000P 
061700000? 
062900000? 
047800000? 
093800000? 
062100000? 
136100000? 
136200000? 
094200000? 
063900000? 
064000000? 
064100000? 
064200000P 
064300000? 
064400000? 
064500000? 

Due to the presence of Aroclor 1242, the values reported represent the 
lovest detection limits obtainable. 

2 COPIES TO Environmental Resources Mgmt. 
1 COPY TO Peroxidation Systems Inc. 
1 COPY TO Data Package Group 

ATTN; 
ATTN; 

-.an Aaaeoanon lor 
Aceraoitaiion 
wogicai 4 ainawiiiianial 

Amanean Counca of 
inc. 

u Mmtm 
See Reverse Side For Explanation 
Of Symbola And Abbreviations And 
Our Standard Terma And Condltlona 

David Blye 
Chris Giggy 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Revieved and Approved by: 

Charles J. Neslund, B.S. 
Group Leader, Pesticides/PCB's 



WancasterJOabamtmes NCnnPORATHD 

1*25 Now HOiraiwiPiket f :^EW,TIGat535# f ? t 7 > f f i 5 ^ a i ^ i ^ "^^S^. 

Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

ERMGV SCP-Carlstadt (PSI) Water Sample 
Collected on 02/03/89 

Date Reported 2/28/89 
Date Submitted 2/ 4/89 
Discard Date 3/31/89 
Collected by C 
P.O. 802-01-07-01 CG 
Rel. 

RESULT 
TCL Semi-Volatiles (cont) AS RECEIVED 
2 COPIES,.TO Environmental Resources Mgmt. ATTN: David Blye 
1 COPY TO Peroxidation Systems Inc. ATTN: Chris Giggy 
1 COPY TO Data Package Group 

UMIT OF 
QUANTITATION LAB CODE 

•̂ mK»K\ Ataooafton for 
- Accrwtianon 

^ ^ k 

^9^ 
lioiogieai 4 Enraonffwrnal 

Vamoar Amanean Council of 
noaoancan- Laooraiona*. inc. 

See Reverse Side For Explanation 
Of Symbols And Abbraviatlona And 
Our Standard Terms And Condltlona 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Revieved and Approved by: 

Richard S. Rodgers, B.S. 
Group Leader, GC/MS 

002629 



^ancasterJOabomtories', NCOBPnnATFn 

' • . < « • .NoKHoiramttFiketLancaster P/̂ TTBOT^gWfc^(TTT) 65S-23tItr:•<--

'v--^-Vi^^-'-*-7rrrv^iV«" i.ijia,uj I .H).naimj,iirTi.^Kk.'..'.'.Jl>. .•^^'r'^J?MgJU....'.*:<i.lV , V ' •< - " ^ ' . . - . J ' 1 " ' "̂  «.. «1. •'T:-

•ajaata- TiI iTrrnl - '^ rT^^"^ '^^ ' ' ! " -
Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

ERMGV SCP-Carlstadt (PSI) Water Sample 
Collected on 02/03/89 

TCL Semi-Volatiles (cont) 
3-nitroaniline 
acenaphthene 
2,4-dini trophenol 
4-nitrophenol 
dibenzofuran 
2,4-dini tro toluene 
2,6-dini tro toluene 
diethyl phthalate 
4-chlorophenyl phenyl ether 
fluorene 
4-nitroaniline 
2 -me thy1-4,6-dinitrophenol 
N-nitrosodiphenylamine 
4-bromophenyl phenyl ether 
hexachlo ro benz ene 
jentachlorophenol 
phenanthrene 
anthracene 
di-n-butyl phthalate 
fluoranthene 
pyrene 
butyl benzyl phthalate 
3,3'-dichlorobenzidine 
benzo (a) anthracene 
bis (2-ethylhexyl) phthalate 
chrysene 
di-n-octyl phthalate 
benzo (b) fluoranthene 
benzo (K) fluoranthene 
benzo (a) pyrene 
indeno (1,2,3-cd) pyrene 
dibenzo (a,h) anthracene 
benzo (ghi) perylene 

RESULT 
AS RECEIVED 
2,000. 
< 400. 
2,000. 
2,000. 
400. 
400. 
400. 
400. 
400. 
400. 

2,000. 
2,000. 
< 400. 
< 400. 
< 400. 
2,000. 

400. 
400. 
400. 
400. 
400. 
400. 
800. 
400. 

2,200. 
400. 
400. 
400. 
400. 
400. 
400. 
400. 
400. 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

Date Reported 2/28/89 
Date Submitted 2/ 4/89 
Discard Date 3/31/89 
Collected by C 
P.O. 802-01-07-01 CG 
Rel. 

UMIT OF 
QUANTITATION LAB CODE 
2000. 
400. 
2000. 
2000. 
400. 
400. 
400. 
400. 
400. 
400. 
2000. 
2000. 
400. 
400. 
400. 
2000. 
400. 
400. 
400. 
400. 
400. 
400. 
800. 
400. 
400. 
400. 
400. 
400. 
400. 
400. 
400. 
400. 
400. 

093400000? 
065700000? 
065000000? 
065200000? 
093500000? 
068300000? 
068400000? 
068000000? 
067300000P 
068800000P 
093600000? 
064900000P 
069900000? 
067000000P 
068900000P 
065400000P 
070000000? 
065900000P 
068200000P 
068700000P 
070100000P 
067100000P 

' 067900000? 
066100000? 
066900000? 
067400000P 
068500000? 
066300000P 
066500000? 
066200000? 
069300000P 
067500000? 
066400000? 

'•can Aaaoctanon i 
Aceraenauon. 
.•oiogieai 4 Emi 
tmg. 

lar Amanean Council of 
. inc 

The usual reporting limits could not be attained due to the matrix of the 
sample or interferences observed in the GC/MS analysis. 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Revieved and Approved by: 

Sea Reverse SIda For Explanation 
Of Symbola And Abbreviationa And 
Our Standard Terma And Condltlona 

Richard S. Rodgers, B.S. 
Group Leader, GC/MS 



Wamisterljmmtor^ IMrnRPOPATHD 

"Z42ScNewHailanctRket Lancasto> PAt7Ear-5994S (7I7P 656-2301^ 

Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

ERMGV SCP-Carlstadt (PSI) Water Sample 
Collected on 02/03/89 

Date Reported 2/23/89 
Date Submitted 2/ 4/89 
Discard Date 3/31/89 
Collected by C 
P.O. 802-01-07-01 CG 
Rel. 

TCL,Semi-Volatiles 
ph'ehpl 
bis (2-chloroethyl) ether 
2-chlorophenol 
1,3-dichlorobenzene 
1,4-dichlorobenzene 
benzyl alcohol 
1,2-dichlorobenzene 
2-methylphenol 
bis (2-chloroisopropyl) ether 
4-methylphenol 
N-nitrosodi-n-propylamine 
hexachloroe thane 
nitrobenzene 
isophorone 
2-nitrophenol 
2,4-dime thylphenol 
benzoic acid 
bis (2-chloroethoxy) methane 
2,4-dichlorophenol 
1,2,4-trichlorobenzene 
naphthalene 
4-chloroaniline 
hexachlo ro bu t ad i ene 
4•chloro•3 -me thylphenol 
2 - methylnaphthalene 
hexachlorocyclopentadiene 
2,4,6-trichlorophenol 
2,4,5-trichlorophenol 
2 -chloronaphthalene 
2-nitroaniline 
dimethyl phthalate 
acenaphthylene 

RESULT 
AS RECEIVED 
3,200. 

800. 
< 400. 
< 400. 
< 400. 
1,000. 
< 400. 
400. 

< 400. 
2,700. 
< 400. 
< 400. 

40,000. 
2,300. 
< 400. 

900. 
< 2,000. 
< 400. 
< 400. 
< 400. 
< 400. 
< 400. 
< 400. 
< 400. 
< 400. 
< 400. 
< 400. 

< 2,000. 
< 400. 

< 2,000. 
< 400. 
< 400. 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

UMIT OP 
QUANTITATION LAB CODE 

400. 
400. 
400. 
400. 
400. 
400. 
400. 
400. 
400. 
400. 
400. 
400. 
4000. 
400. 
400. 
400. 
2000. 
400. 
400. 
400. 
400. 
400. 
400. 
400. 
400. 
400. 
400. 
2000. 
400. 
2000: 
400. 
400. 

065500000P 
066700000? 
064600000P 
067700000? 
067300000? 
092600000? 
067600000? 
092700000P 
066300000P 
092800000P 
069300000? 
069200000? 
069600000P 
069400000? 
065100000? 
064300000P 
O929OOO0OP 
066600000? 
064700000? 
070200000? 
069500000? 
093000000P 
069O00Q0OP 
065300000P 
093100000? 
069100000? 
065600000P 
093200000? 
067200000? 
093300000? 
068100000P 
065300000? 

2 COPIES TO Environmental Resources Mgmt. 
1 COPY TO Peroxidation Systems Inc. 
1 COPY TO Data Package Group 

ATTN: David Blye 
ATTN: Chris Giggy 

cancan Aaeciation lor 
3rv Aceraoitaiion 

.al. Biological 4 Environmanial 
. 01 taatmg. 

Amanean Caunea of 
inoaoanaani Laeorannaa. inc. 

See Reverse Side For Explanation 
Of Symbols And Abbreviations And 
Our Standard Terms And Conditions 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Revieved and Approved by; 

Richard S. Rodgers, B.S. 
Group Leader, GC/MS 



^ancasterJCabomtorTes..^r,. 
PIe¥»,Hailandl Fike: Lancasten PPH7BQ^^a34fc;tTni65S-23aT- - : 

nrnnpOBAiFD 

c a a i a g ' l l ' t l g a T I \wm»t^mmimmamimimmm 
'y?y;-.^g; JV:Sf.i^^jJ.iJL^^-«gt» J ^ 'i'»>^ 

' ^ T ' T ' ^ 

Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

ERMGV SCP-Carlstadt (PSI) Water Sample 
Collected on 02/03/89 

TCL Volatiles 
1 COPY TO Data Package Group 

RESULT 
AS RECEIVED 

rTMiariFi'^^firi 
Date Reported 2/28/89 
Date Submitted 2/ 4/89 
Discard Date 3/31/89 
Collected by C 
P.O. 802-01-07-01 CG 
Rel. 

UMIT OF 
QUANTITATION LAB CODE 

-xan Aaaoaaiion lor 
Aceraoiiation 
•loiogieai 4 Ciwonmawial 

C 002630/^ 

i> ^ ^ ^ ^ 

ar Amanean Council of 
araam Laooraunaa. inc. 

See Reverse Side For Explanation 
Ot Symbola And Abbreviationa And 
Our Standard Terma And Condltlona 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Revieved and Approved by: 

Timothy S. Oostdyk, B.A. 
Group Leader, GC/MS Volatiles 



^ancasterJOabomtmes INCOBPOBATFIT 

Z425Ne«B HaUant£Hitai EWtTH^irSgEM^;; ( I T Z i e S B C T ^ ^ 
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Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

ERMGV SCP-Carlstadt (PSI) Water Sample 
Collected on 02/03/89 

r rp f 

r„s^Dis;No'iir- Tn " 1 " iTnii • 
Date Reported 2/28/89 
Date Submitted 2/ 4/89 
Discard Date 3/31/89 
Collected by C 
P.O. 802-01-07-01 CG 
Rel. 

TCL Volatiles 
Chloromethame 
Bromome theuie 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
Chloroform 
1,2-Di chloroe thane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Di bromochlorome thane 
1,1,2-Trichloroethane 
Benzene 
trans -1,3 -Dichloropropene 
Bromoform 
4 -Methyl•2 -Pentanone 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylenes (total) 

< 
< 
< 
< 

< 
< 
< 
< 

* 

RESULT 
AS RECEIVED 

50,000. 
50,000. 
50,000. 
50,000. 
36,000. 
90,000. 
25,000. 
25,000. 
25,000. 
25,000. 
iOO,000. 
L90,000. 
810,000. 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 

2 COPIES TO Environmental Resources 
1 COPY TO Peroxidation Systems Inc 

25,000. 
25,000. 
50,000. 
25,000. 
25,000. 
25,000. 
65,000. 
25,000. 
25,000. 
25,000. 
25,000. 
25,000. 
50,000. 
50,000. 
25,000. 
25,000. 
46,000. 
25,000. 
25,000. 
25,000. 
25,000. 

^gmt. ATTN; 
ATTN; 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

David Blye 
Chris Giggy.' 

UMIT OF 
QUANTITATION LAB CODE 

50000. 
50000. 
50000. 
50000. 
25000. 
50000. 
25000. 
25000. 
25000. 
25000. 
25000. 
25000. 
50000. 
25000. 
25000. 
50000. 
25000. 
25000. 
25000. 
25000. 
25000. 
25000. 
25000. 
25000. 
25000. 
50000. 
50000. 
25000. 
25000. 
25000. 
25000. 
25000. 
25000. 
25000. 

- ' • • - J " • 

032700000? 
082800000? 
082900000? 
O83QO00OOP 
O3310OOOOP 
091400000P 
091500000? 
083200000? 
083300000P 
033400000? 
083500000P 
033600000P 
091600000? 
083700000P 
083300000P 
091700000? 
083900000? 
084000000P 
084400000P 
034200000? 
084600000? 
084500000P 
034300000? 
034100000? 
084700000P 
091900000? 
091800000? 
034800000? 
084900000? 
085000000P 
0851000COP 
085200000? 
0920C0000P 
092100000? 

• 4manean AuooMion (or 
* i Accrwiiation 

aieiegicai 4 Enwanmamai 

Mamoar Amanean Council of 
"oaoanaant Laoorannaa. inc. 

See Reverse Side For Explanation 
Of Symbola And Abbreviations And 
Our Standard Terms And Conditions 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Revieved and Approved by|, 

Timothy S. Oostdyk, B.A. 
Group Leader, GC/MS Volatiles 

^ 002631 



lizncMerjCabomtorieT. •JCCRPOPATEO 

NewHallanaPikeEl p;»TZBtjr̂ 3g»K tmnfeBezaot;^; '4l22^Dg:4§ 
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Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

BRMGV SCP-Carlstadt (PSI) Water Sample 
Collected on 02/03/89 

ANALYSIS 
TCL Volatiles 
TCL Semi-Volatiles 
TCL Semi-Volatiles (cont) 
TCL Pesticides 

RESULT 
AS RECEIVED 

attached 
attached 
attached 
attached 

Date Reported 2/28/89 
Date Submitted 2/ 4/89 
Discard Date 3/31/89 
Collected by C 
P.O. 802-01-07-01 CG 
Rel. 

UMIT OF 
QUANTITATION LAB CODE 

092226000? 
092352500? 
092400000? 
093723000? 

BS, 

2 COPIES TO Environmental Resources Mgmt. ATTN: Î avid Blye 
1 COPY TO Peroxidation Systems Inc. ATTN: Chris Giggy 
I COPY TO Data Package Group 

ôozniA 
«i Aaaoetaiion lor 
eeraoiiaoon 
oiogieai4 enwunmariial 

ing. 

ir Amanean Counca of 
noara LaDoraionaa. inc. 

228 00767 130.00 114500 

See Reverse Side For Explanation 
Of Symbola And Abbraviatlona And 
Our Standard Terma And Conditions 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Revieved and Approved by: 

Timothy S. Oostdyk, B.A. 
Group Leader, GC/MS Volatiles 



1355162 
. .b Nariic?: •.LPlNCflSTER LABS 

L j b Code- LRNCflS Case N o . : . 

• i x : ( • z • o ^ ^ / u a t e r ) UflTER 

j a f i i p l e u t / u o l : 1 0 0 0 ( g / r i i L ) HL 

. . e u e l ! ( l o u / r n e d ) LOU 

'•'. n 0 i s 11J r e 5 ri o t d e c . . d e c , 

ixL-ractians ( SepF/Con t/Sonc ) SEPF 

•::.='C Cleanup: (Y/N} N pH: 

Contracts ERfl 

SfiS No.: SDG No , : 

Lab Sample ID: 1555162 

Lab File ID: >05255 

Date Receiued-- 02/04/89 

Date Extracted: 02/07/39 

Date Analyzed: 02/10/89 

Dilution Factor: 1,000 

Number TICs found: 17 
CONCENTRflTION UNITS: 
(ijg/L or ug/Kg) UG/L 

CfC 

CflS NUriEER 

1 , 
2 
3 . 
4 , 

c3, 
9 , 

10. 
11 . 
1 2 . 
13, 
14, 
15, 
16, 
17, 
13 
19 , 
ZO 
21 , 
22, 
23, 
24, 
25, 
26 
27, 
23 
29 
30 

123911 

106633 
62533 

101843 

131577 
122623 

COnPQUND NflHE 

2-Butanone, 3-methy1- »»« 
1,4-0 i oxane 
Unknoun 
Unknoun 
Unknoun 
Unknoun 
3-Octanone 
fln i1i ne 
Unknoun 
Unknoun 
Unknoun 
Benzene, 1,1^-oxybis-
Unknoun 
Unknoun 
Unknoun 
riethanone, (2-hydroxy-4-meth 
Decanedioic acid, bi5t2-ethy 

»»» Unknoun Isomer of... 
FORn I sy-Tic 

1 RT 

1 5 . 5 6 1 
1 6 . 0 4 
1 7 . 6 0 1 
1 1 0 . 0 1 
1 1 0 . 1 1 1 
1 1 0 . 2 4 
1 1 2 . 1 4 1 
1 1 3 . 2 4 
1 1 4 . 3 4 
1 1 9 . 2 5 
1 2 0 . 9 4 
1 2 2 . 3 1 
1 2 2 . 8 2 
1 2 4 . 2 5 
1 3 0 . 2 5 
1 3 2 . 1 3 
1 4 2 . 6 9 

1 

E S T . CONC. 
3 S 3 S 3 3 3 3 3 S S 3 3 S 

6 0 . 
3 2 . 

2 4 0 . 
4 4 . 
3 2 . 
6 0 , 
2 3 , 

1 9 0 , 
1 6 0 . 
2 3 0 , 
1 1 0 . 
6 0 0 , 
3 2 0 . 
3 4 0 , 
1 6 0 . 
1 2 0 . 

7 2 . 

00263 

Q i 
= = = = = 1 

J 1 
1 1 

3 - 1 
J 1 
J 1 
J 1 
J 1 
J 1 
J 1 
J 1 
J 1 
J 1 
J 1 
J 1 
3 1 
J 1 
J 1 

1 
1 
1 
1 
1 

1 
1 
1 
1 

i 1 

1 ,- 1 

/ 3 7 Reu 

\2 



"iCancasterjCabomTorTes. NCORPOBATPn 

Pte»HQiranttPiketCancasteJ6PAT7BOPa334fe^^ :I224 
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Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

ERMGO SCP-Carlstadt (PSI) Vater Sample 
Collected on 02/03/89 

TCL Pesticides 
Alpha BHC 
Beta BHC 
Delta BHC 
Gamma BHC - Lindane 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
DDE 
Endrin 
Endosulfan II 
DDD 
Endosulfan Sulfate 
DDT 
Endrin Ketone 
Methoxychlor 
Alpha Chlordane 
Gamma Chlordane 
Toxaphene 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 

RESULT 
AS RECEIVED 

40. 
13. 
13. 
13. 
20. 
13. 
20. 
13. 
25. 
25. 
< 2.5 
< 25. 
< 2.5 
< 2.5 
< 2.5 
< 2.5 
< 13. 
130. 
130. 
200. 
500. 
700. 

1,100. 
480. 

< 300. 
48. 

< 25. 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

'm"j'jm7jra."gra'j}'jr^v'" 
Date Reported 2/28/39 
Date Submitted 2/ 4/89 
Discard Date 3/31/89 
Collected by C 
P.O. 802-01-07-01 CG 
Rel. 

LIMIT OP 
QUANTITATION LAB CODE 

40. 
13. 
13. 
13. 
20. 
13. 
20. 
13. 
25. 
25. 
2.5 

25. 
2.5 
2.5 
2.5 
2.5 

13. 
130. 
130. 
200. 
500. 
700. 
1100. 
130. 
300. 
25. 
25. 

060900000P 
061000000P 
061200000P 
045300000P 
045400000P 
045500000P 
061500000P 
062700000P 
046900000P 
061600000P 
047700000P 
062800000P 
061700000P 
062900000P 
047800000P 
093800000P 
062100000P 
136100000P 
136200000P 
094200000P 
063900000P 
064000000P 
064100000P 
064200000P 
064300000P 
064400000P 
064500000P 

Due to the presence o£ Aroclor 1242, the values reported represent the 
lovest detection limits obtainable. 

2 COPIES TO Environmental Resources Mgmt. 
1 COPY TO Peroxidation Systems Inc. 
1 COPY TO Data Package Group 

ATTN|: David Blye 
ATTN: Chris Giggy 

wicsn AneciMion lor 
<ry Accraottanon 
. 9ioi09tcM 4 CnvirofMnsntil 

imiuzA 
W9i 
<i>oar Amanean Counca of 
laaanoani Laooraionaa. ine. 

See Reverse Side For Explanation 
Of Symbola And Abbreviationa And 
Our Standard Terma And Condltlona 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Revieved and Approved by: 

Charles J. Neslund, B.S. 
Group Leader, Pesticides/PCB's 

ak. 



^LancasterjCabomtorie. INCORPORATFD 

4aSNewHollarctPiketCancast^R*17GOr-593*; (XnysSEfaai ir : : ; 

sample 

Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

ERMGO SCP-Carlstadt (PSI) Water Sample 
Collected on 02/03/89 

Date Reported 2/28/39 
Date Submitted 2/ 4/39 
Discard Date 3/31/89 
Collected by C 
P.O. 802-01-07-01 CG 
Rel. 

TCL Semi-Volatiles (cont) 
3-nitroaniline 
acenaphthene 
2,4-dini trophenol 
4-nitrophenol 
dibenzofuran 
2,4-dinitrotoluene 
2,6-dini tro toluene 
diethyl phthalate 
4-chlorophenyl phenyl ether 
fluorene 
4-nitroanlline 
2-methyl-4,6-dinitrophenol 
N-ni t rosodi phenylamine 
4-bromophenyl phenyl ether 
hexachlorobenzene 
pentachlorophenol 
phenanthrene 
anthracene 
di-n-butyl phthalate 
fluoranthene 
pyrene 
butyl benzyl phthalate 
3,3' -dichlorobenzidine 
benzo (a) anthracene 
bis (2-ethylhexyl) phthalate 
chrysene 
di-n-octyl phthalate 
benzo (b) fluoranthene 
benzo (K) fluoranthene 
benzo (a) pyrene 
indeno (1,2,3-cd) pyrene 
dibenzo (a,h) anthracene 
benzo (ghi) perylene 

RESULT 
AS RECEIVED 
< 100. 
< 20. 
< 100, 
< 100. 
< 
< 
< 

< 
< 

20. 
20. 
20. 
60. 
20. 
20. 

< 100. 
< 100. 
< 20. 
< 20. 
< 20. 
< 100. 

40. 
< 20. 
120. 
20. 
20. 
40. 

< 40. 
< 20. 
4,000. 
< 20. 

30. 
20. 
20. 
20. 
20. 
20. 
20. 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

LIMIT OP 
QUANTITATION LAB CODE 

100. 
20. 
100. 
100. 
20. 
20. 
20. 
20. 
20. 
20. 
100. 
100. 
20. 
20. 
20. 
100. 
20. 
20. 
20. 
20. 
20. 
20. 
40. 
20. 

400. 
20. 
20. 
20. 
20. 
20. 
20. 
20. 
20. 

093400000P 
065700000P 
065000000P 
065200000P 
Q93500000P 
06330G0Q0P 
068400000P 
068000000P 
067300000P 
068300000P 
093600000P 
064900000P 
069900000P 
067000000P 
068900000P 
06540000QP 
070000000P 
065900000P 
068200000P 
068700000P 
070100000P 
067100000P 
067900000P 
066100000P 
066900000P 
067400000P 
Q685Q0QQ0P 
06630GOOOP 
066500000P 
066200000P 
0693000G0P 
067500000P 
066400000P 

2 COPIES TO Environmental Resources Mgmt. ATTN: 
1 COPY TO Peroxidation Systems Inc. ATTN: 
1 COPY TO Data Package Group 

David Blye 
Chris Giggy 

anean Aaaoetaiion lor 
•y Aeeraoiiaiien 

Sioiegieai 4 Cnvronmamai 
•aiing. 

MawBai Amanean Council of 
inoaoaneam Laooraionaa. inc. 

See Reverse Side For Explanation 
Of Symbola And Abbreviationa And 
Our Standard Terma And Condltlona 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Revieved and Approved by:' 

Richard S. Rodgers, B.S. 
Group Leader, GC/MS 

( f^ 'O^'SI! '^ 



ancasterJCabomtories'...,... 
Pto»Halland;[^keiCajka^tecEWtt7Ba&5ra«& { j m . e 3 ^ 2 3 a » ^ 

NConpnPATFrr 

-̂s•̂ ;̂ 
3^~dt 

Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

ERMGO SCP-Carlstadt (PSI) Vater Sample 
Collected on 02/03/89 

TCL Semi-Volatiles 
phenol 
bis (2-chloroethyl) ether 
2-chlorophenol 
1,3-dichlorobenzene 
1,4-dichlorobenzene 
benzyl alcohol 
1,2-dichlorobenzene 
2-methylphenol 
bis (2-chloroisopropyl) ether 
4-methylphenol 
N-nitrosodi-n-propylamine 
hexachloroe thane 
nitrobenzene 
Isophorone 
^-nitrophenol 
2,4•dimethyIphenol 
benzoic acid 
bis (2-chloroethoxy) methane 
2,4-dichlorophenol 
1,2,4-trichlorobenzene 
naphthalene 
4-chloroaniline 
hexachlorobutadiene 
4.chloro•3•methylphenol 
2 -me thyInaph thalene 
hexachlo r ocy d o pen t ad i ene 
2,4,6-trichlorophenol 
2,4,5-trichlorophenol 
2•chloronaphthalene 
2-nitroaniline 
dimethyl phthalate 
acenaphthylene 

RESULT 
AS RECEIVED 
4,800. 
< 20. 
< 20. 
< 20. 
< 20. 
600. 
220. 
190. 

< 20. 
2,000. 
< 20. 
< 20. 

48,000. 
4,000. 
< 20. 
1,000. 
< 100. 

20. 
20. 
20. 
20. 
20. 
20. 
20. 
80. 
20. 
20. 

< 100. 
70. 

< 100. 
270. 
< 20. 

< 
< 
< 
< 
< 
< 
< 

< 
< 

2 COPIES TO Environmental Resources Mgmt. 
1 COPY TO Peroxidation Systems Inc. 
1 COPY TO Data Package Group 

ATTN: 
ATTN: 

tceraoiution 
iioiogieai 4 emnronmantat 

.ong. 
0G2633A 

s * 
oar Amanean Council of 

.inc. 

See Reverse Side For Explanation 
Of Symbols And Abbreviationa And 
Our Standard Terma And Condltion'a 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

David Blye 
Chris Giggy 

Date Reported 2/28/89 
Date Submitted 2/ 4/89 
Discard Date 3/31/89 
Collected by C 
P.O. 802-01-07-01 CG 
Rel. 

LIMIT OP 
QUANTITATION LAB CODE 

400. 
20. 
20. 
20. 
20. 
20. 
20. 
20. 
20. 

2000. 
20. 
20. 

2000. 
2000. 

20. 
400. 
100. 
20. 
20. 
20. 
20. 
20. 
20. 
20. 
20. 
20. 
20. 
100. 
20. 
100. 
20. 
20. 

065500000P 
066700000P 
064600000P 
067700000P 
067800000P 
092600000P 
067600000P 
092700000P 
066800000P 
092800000P 
069800000P 
069200000P 
069600000P 
069400000P 
065100000P 
064800000P 
092900000P 
066600000P 
064700000P 
070200000P 
069500000P 
093000000P 
069000000P 
065300000P 
093100000P 
069100000P 
065600000P 
093200000P 
067200000P 
093300000P 
068100000P 
065800000P 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Revieved and Approved by: 

Richard S. Rodgers, B.S. 
Group Leader, GC/MS 



( t e w t f a U a n c t P i k e t C a r i a s I ^ P i i ^ ^ 1224^Dm^j 
. : . r - * n f . . . - * , , - » , j * ^ r 

Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

ERMGO SCP-Carlstadt (PSI) Vater Sample 
Collected on 02/03/89 

TCL Volatiles 
1 COPY TO Data Package Group 

RESULT 
AS RECEIVED 

Date Reported 
Date Submitted 
Discard Date 
Collected by C 
P.O. 
Rel. 

802-01-07 

LIMIT OP 

2/28/89 
2/ 4/89 
3/31/39 

01 CG 

QUANTITATION UB CODE 

'•can Aiaeciaiion lor 
V Aceraoitation 

,. aioiogicai 4 gnvironmaniai 
. yjt taating. 

'*amom Am«riean Couied of 
Tcwanoani Laooraionaa. inc. 

See Reverse Side For Explanation 
Of SymtMla And Abbreviationa And 
Our Standard Terma And Conditions 

:Respectfully Submitted 
Lahcaster Laboratories, Inc. 
Revieved and Approved by: 

Timothy S. Oostdyk, B.A. 
Group Leader, GC/MS Volatiles 

on 2€>34 



mcastterJIabomtorie. INCnRPnOAT^tT 

PtemHai lant tFr lcet tancastEi tP i» tZBat-S33«f | r i7 je^ 

Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

ERMGO SCP-Carlstadt (PSI) Vater Sample 
Collected on 02/03/89 

TCL Volatiles 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
t rans-1,2-Di chloroe thene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Tri chloroe thane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4•Me thyl- 2 -Pentanone 
2 -Hexanone 
letrachloroe thene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylenes (total) 

RESULT 
AS RECEIVED 

50,000. 
50,000. 
50,000. 
50,000. 
40,000. 
90,000. 
25,000. 
25,000. 
25,000. 
25,000. 
200,000. 
190,000. 
780,000. 
< 25,000. 
25,000. 
50,000. 
25,000. 
25,000. 
25,000. 
73,000. 
25,000. 
25,000. 
25,000. 
25,000. 
25,000. 
50,000. 
50,000. 
25,000. 
25,000. 
48,000. 
25,000. 
25,000. 
25,000. 
25,000. 

2 COPIES TO Environmental Resources Mgmt, 
1 COPY TO Peroxidation Systems Inc. 

ATTN: 
ATTN: 

•M> Aaaoewion lor 
AceraQiialion 

iioiogieai 4 gnmonmantai ^002634A 

^ 

aar- American Council of 
Mneant Laoorannat. inc. 

See Reverse Side For Explanation 
Of Symbols And Abbraviatlona And 
Our Standard Terma And Conditions 

Date Reported 2/28/89 
Date Submitted 2/ 4/89 
Discard Date 3/31/89 
Collected by C 
P.O. 802-01-07-01 CG 
Rel. 

LIMIT OP 
QUANTITATION LAB CODE 

ug/1 50000. 082700000P 
ug/1 50000. 082800000P 
ug/1 50000. 082900000P 
ug/1 50000. 083000000P 
ug/1 25000. 083100000P 
ug/1 50000. 091400000P 
ug/1 25000. 091500000P 
ug/1 25000. 083200000P 
ug/1 25000. 083300000P 
ug/1 25000. 083400000P 
ug/1 25000. 083500000P 
ug/1 25000. 083600000P 
ug/1 50000. 091600000P 
ug/1 25000. 083700000P 
ug/1 25000. 083800000P 
ug/1 50000. 091700000P 
ug/1 25000. 083900000P 
ug/1 25000. 084000000P 
ug/1 25000. 084400000P 
ug/1 25000. 084200000P 
ug/1 25000. 084600000P 
ug/1 25000. 0a4500000P 
ug/1 25000. 084300000P 
ug/1 25000. 084100000P 
ug/1 25000. 084700000P 
ug/1 50000. 091900000P 
ug/1 50000. 091800000P 
ug/1 25000. 084800000P 
ug/1 25000. 084900000P 
ug/1 25000. 085000000P 
ug/1 25000. 085100000P 
ug/1 25000. 085200000P 
ug/1 25000. 092000000P 
ug/1 25000. 092100000P 

David Blye 
Chris Giggy 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Revieved auid Approved by: 

Timothy S. Oostdyk, B.A. 
Group Leader, GC/MS Volatiles 



LancasterjCabomtmes IIMCnRPOBATFD 

Z425New HUraiid^Piice-Lancasta;.PAT76ai^5S3«f (7rZ| ̂ SS-^SO^i'::: 

Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

ERMGO SCP-Carlstadt (PSI) Vater Sampl* 
Collected on 02/03/89 

Date Reported 2/23/39 
Date Submitted 2/ 4/39 
Discard Date 3/31/89 
Collected by C 
P.O. 802-01-07-01 CG 
Rel. 

RESULT UMIT OP 
VOAiGC/MS Library Search AS RECEIVED QUANTITATION LAB CODE 
Volatile compounds 0. 15 peaks 0. 08980CG00P 

VOLATILE ORGANICS TENTATIVELY IDENTIPIED COMPOUNDS 

CAS NUMBER COMPOUND NAME RT EST. CONC. 

1. The data indicated that no significant extraneous peaks vere observed. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
Badetected in method blank Jaestimated concentration D>diluted sample 

2 COPIES TO Environmental Resources Mgmt. ATTN: David Blye 
1 COPY TO Peroxidation Systems Inc. ATTN: Chris Giggy 
1 COPY TO Data Package Group 

-wican Ataeoatiofl for 
' AccrOTiuiion 

^ ^ ^ Bioic 
^ ^ ^ ^ M i i n g 

Biological 4 gnvwonmaniaf 

\«amoar Amanean Council of 
"oeoanoani Laooratonai. inc. 

See Reverse Side For Explanation 
Of Symbols And Abbreviationa And 
Our Standard Terma And Conditions 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Revieved and Approved by: 

Timothy S. Oostdyk, B.A. 
Group Leader, GC/MS Volatiles 

002635 



^measterJGmmtmc 
NfewiHdiamftRlcelBtaBncastiatPfltTrsaifSaS^e {fUt&SrTSOm^: 

•»:: -•'i:>'J'»''3:V 
INCCRPTIRATFO 

Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

ERMGO SCP-Carlstadt (PSI) Water Sample 
Collected on 02/03/89 

ANALYSIS 
VOA GC/MS Library Search 
Semivolatile Library Search 
TCL Volatiles 
TCL Sem,i-Volatiles 
TCL Semi-Volatiles (cont) 
TCL Pesticides 

.p1plTIo:^T.a3551i 

See Attached 

Date Reported 2/28/89 
Date Submitted 2/ 4/89 
Discard Date 3/31/89 
Collected by C 
P.O. 802-01-07-01 CG 
Rel. 

RESULT LIMIT OP 
AS RECEIVED QUANTITATION LAB CODE 

attached Q89004000P 
25 peaks 0. 089307000P 
attached 092226000P 
attached Q923525G0P 
attached 092400000P 
attached 093723000P 

2 COPIES TO Environmental Resources Mgmt. 
1 COPY TO Peroxidation Systems Inc. 
1 COPY TO Data Package Group 

ATTN: David Blye 
ATTN: Chris Giggy 

id02635A 
tceraenation 
oiogwai 4 En>ironmamai 
.ng. 

i r Amanean Council of 
noam Laeoraionai. inc 

228 00767 130.00 125500 

See Reverse Side For Explanation 
Of Symbola And Abbreviations And 
Our Standard Terms And Conditions 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Revieved and Approved by: 

Timothy S. Oostdyk, B.A. 
Group Leader, GC/MS Volatiles 



APPENDIX C 

Laboratory Analysis Reports for 
Metals in the SCP Groundwater Sample 

002636 



ancasterJOabomtories...^ 
; IMewkHolIaiKt Piliei liancastBr; PA^t7Bat-993•; CHTJ 65S-23ar. 

^ ^ ; ^ ; ^ i x s . ^ i & i m ^ j ^ j » ^ I , , I ^.ga^^tf^feSg^a^w^-jj^gsg-Ms 

NCnRPDRATFr i 
:-:'t:v:>:^r. 

Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

SCP-Carlstadt (PSI) Method Blank Sample 

ANALYSIS 
Beryllium 
Chromium 
Copper 
Mercury 
Nickel 
Silver 
Zinc 
Arsenic (furnace method) 

RESULT 
AS RECEIVED 
< 50. ug/1 
< 50. ug/1 

< 100. lig/l 
< 2. lig/l 

< 200. lig/l 
< 50. lig/l 

< 100. lig/l 
< 50. lig/l 

Date Reported 
Date Submitted 
Discard Date 
Collected by C 
P.O. 
Rel. 

LIMIT OP 
QUANTITATION 

50. 
50. 
100. 
2. 

200. 
50. 
100. 
50. 

3/15/89 
2/ 4/89 
4/15/89 

LAB CODE 
024701300S 
025101300S 
025301300S 
02590250GS 
0261013G0S 
026601300S 
027201300S 
104503000S 

2 COPIES TO Environmental Resources Mgmt. 
1 COPY TO Peroxidation Systems, Inc. 
1 COPY TO Data Package Group 

ATTN: David Blye 
ATTN: Clirls Giggy 

*.an Aaaociation lor 
AceraoiUiion 

Jioiogicai 4 Environmamai 
.aaiHig. 

* 

' Amanean Council of 
l a n Laooraionaa. inc. 

C0026367\ 

041 00767 60.00 019300 

See Reverse Side For Explanation 
Of Symbols And Abbreviationa And 
Our Standard Terma And Condltlona 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Revieved and Approved by: 

Lee A. Seats, B.S. Mgr. 
Inorganic Analysis 



WancasterJCabomtories,^ 
Z425 Ninw.Haibnvt Rko. Lancasto^ PA t7Gar-5S9«> (TTTI ra&23im 

c»»,i2uw-s!iii^iMriTS**??S^^ 

j f TnnpnBATFO 

^SS^^^^^li •^LLI^Samole-'No.—BL -1362054 • 
Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

SCP-Carlstadt (PSI) Method Blank Sample 

Date Reported 3/13/39 
Date Submitted 2/ 4/39 
Discard Date 4/13/89 
Collected by C 
P.O. 
Rel. 

ANALYSIS/;..,. 
Beryllium,:' 
Chromium 
Copper 
Mercury 
Nickel • 
Silver 
Zinc 
Arsenic (furnace method) 

RESULT 
AS RECEIVED 
< 50. ug/1 
< 50. ug/1 

< 100. ug/1 
< 2. ug/1 

< 200. ug/1 
< 50. ug/1 

< 100. ug/1 
< 10. ug/1 

LIMIT OP 
QUANTITATION 

50. 
50. 
100. 

2. 
200. 
50. 
100. 
10. 

LA3 CODS 
024701300S 
025101300S 
02530130GS 
02590250GS 
0261013GGS 
0266G130GS 
02720130GS 
1045030005 

2 COPIES TO Environmental Resources Mgmt. 
1 COPY TO Peroxidation Systems, Inc. 
1 COPY TO Data Package Group 

ATTN: David Blye 
ATTN: Chris Giggy 

• ««n«rtean Ataooanofi for 

%1 
•V AceraoitMion 

9ioiogic«i & Envtronrntnu 
t i inq. 

>«4«moar Am«r»can Counoi of 
tasocnatm taoorarann. inc. 

228 00767 60.00 019300 

See Reverse Side For Explanation 
Of Symbola And Abbreviations And 
Our Standard Terma And Condltlona 

R^spiectfully Submitted 
Lancaster Laboratories, Inc. 
Revieved and Approved by: 

Lee A. Seats, B.S. Mgr. 
Inorganic Analysis 

r^'tm 



^ancasterJ^abomtories^^ 
New Hdlanct Pike; Lancasteit PAr.t75DCr-539«? (7T7y 65&23ar.. 

NrOPPCRATFD 

Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

ERMGl-2 SCP-Carlstadt (PSI) Vater Sample 
Collected on 02/03/89 
Previous LLI 1355159 

RESULT 
ANALYSIS AS RECEIVED 
Beryllium < 50. 
Chromium; 100. 
Copper . 100. 
Mercury < 2. 
Nickel < 200. 
Silver < 50. 
Zinc 100. 
Arsenic (furnace method) < 50. 

Sample vas preserved vith sodium thiosulfate. 
Sample vas filtered in the laboratory. 

Date Reported 3/15/89 
Date Submitted 2/ 4/89 
Discard Date 4/15/89 
Collected by C 
P.O. 
Rel. 

2 COPIES TO Environmental Resources Mgmt. 
1 COPY TO Peroxidation Systems, Inc. 
COPY TO Data Package Group 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

LIMIT OP 
QUANTITATION 

50. 
50. 
100. 
2. 

200. 
50. 
100. 
50. 

U B CODE 
024701300S 
025101300S 
025301300S 
0259025G0S 
026101300S 
026601300S 
027201300S 
104503000S 

ATTN: David Blye 
ATTN: Chris Giggy 

C|)0'2B3f/) 

Ul Aneoation tor 
vccraaiMtion 
lOiogieai 4 EnvtronmsncM 

.aling. 

•r Amanean Councu of 
sf-'Jtnt uaooraionat. tnc. 

041 00767 60.00 019300 

See Reverse Side For Explanation 
Of Symbola And Abbreviationa And 
Our Standard Terms And Conditions 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Revieved and Approved by: 

Lee A. Seats, B.S. Mgr. 
Inorganic Analysis 



^JummsterjQibomtories. iNCOBPOnATFD 

it 
2425 New Hoilanct Pikei tancasto;. Pf^vmrt-^Sa^ {TVTt 65&23a& 
•?rs ^•^:jg^.jM.»aiCi.^^U5±t>^^ 

^ii^^^*^ LLI-Sample No.' EL 1362053 

Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

ERMGl-2 SCP-Carlstadt (PSI) Vater Sample 
Collected on 02/03/89 
Previous L U 1355159 

RESULT 
ANALYSIS AS RECEIVED 
Beryllium 
Chromium ; 
Copper 
Mercury 
Nickel 
Silver 
Zinc 
Arsenic (furnace method) 

Date Reported 3/13/89 
Date Submitted 2/ 4/39 
Discard Date 4/13/39 
Collected by C 
P.O. 
Rel. 

< 50. 
100. 
100. 
< 2. 

< 200. 
< 50. 
100. 

< 10. 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

LIMIT OP 
QUANTITATION 

50. 
50. 
100. 
2. 

200. 
50. 
100. 
10. 

LAB CODS 
0247013GGS 
0251013G0S 
0253013G0S 
025902500S 
02610130GS 
0266G13GGS 
G272013GGS 
104503GGGS 

Sample vas preserved vith sodium thiosulfate. 
Sample vas filtered in the laboratory. 

2 COPIES TO Environmental Resources Mgmt. 
1 COPY TO Peroxidation Systems, Inc. 
1 COPY TO Data Package Group 

ATTN: David Blye 
ATTN: Chris Giggy 

vmenean Auoct«tion for 
ifV AccraditattoA 
'•. 9ia logical A gnvtri 

lung. 

M«mo«r Amorican Council oi 
. inc. 

228 00767 60.00 019300 

See Reverse Side For Explanation 
Of Symbola And Abbreviations And 
Our Standard Terma And Condltlona 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Revieved and Approved by: 

Lee A. Seats, B.S. Mgr. 
Inorganic Analysis 

-002638 
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Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341.2843 

ERMG 1-2 SCP-Carlstadt Vater Sample 
Collected on 02/03/89 
Previous LLI# 1355159 

ANALYSIS 
Beryllium 
Chromium 
Copper 
Mercury 
Nickel 
Silver 
Zinc 
Arsenic (furnace method) 

RESULT 
AS RECEIVED 
< 50. 

90. 
100. 
3.2 

< 200. 
< 50. 
200. 
< 50. 

Date Reported 3/15/89 
Date Submitted 2/28/89 
Discard Date 4/15/89 
Collected by C 
P.O. 802-01-07-01 CG 
Rel. 

ug/1 
ug/1 
lig/l 
ug/1 
ug/1 
US/1 
ug/1 
ug/1 

Sample vas preserved vith Sodium thiosulfate. 

2 COPIES TO Environmental Resources Mgmt. 
1 COPY TO Peroxidation Systems, Inc. 
1 COPY TO Data Package Group 

LIMIT OP 
QUANTITATION 

50. 
50. 

100. 
0.2 

200. 
50. 

100. 
50. 

LAB CODE 
024701300S 
025101300S 
025301300S 
025902500S 
026101300S 
026601300S 
027201300S 
104503000S 

ATTN: David Blye 
ATTN: Chris Giggy 

^,i02l38/i 

•anean Aaaooaiion lor 
ni Aceraoitation 
'. aioiogieai 4 Envvonmantai 

^ 

'^sat Amanean Council of 
inc. 
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See Reverse Side For Explanation 
Of Symbols And Abbraviatlona And 
Our Standard Terms And Conditions 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Revieved and Approved by: 

Lee A. Seats, B.S. Mgr. 
Inorganic Analysis 
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Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

ERMG 1-2 SCP-Carlstadt Vater Sample 
Collected on 02/03/89 
Previous LLI# 1355159 

sa^ssessss isaggffss 

ANALYSIS 
Beryllium • :•, 
Chromium 
Copper 
Mercury 
Nickel 
Silver 
Zinc 
Arsenic (furnace method) 

RESULT 
AS RECEIVED 
< 50. ug/1 

90. ug/1 
100. ug/1 
3.2 ug/1 

< 200. ug/1 
< 50. ug/1 
200. ug/1 
< 10. ug/1 

Date Reported 3/13/89 
Date Submitted 2/28/89 
Discard Date 4/13/89 
Collected by C 
P.O. 802-01-07-01 CG 
Rel. 

LIMIT OP 
QUANTITATION LAB CODS 

50. 02470130GS 
50. 0251013GGS 
100. 0253013GGS 
0.2 0259G2500S 

200. 026101300S 
50. 026601300S 
100. 0272G13GGS 
10. 104503GG0S 

Sample vas preserved vith Sodium thiosulfate. 

2 COPIES TO Environmental Resources Mgmt. ATTN: 
1 COPY TO Peroxidation Systems, Inc. ATTN: 
1 COPY TO Data Package Group 

David Blye 
Chris Giggy 

WWi 

«rican Aisoctation for 
Accraoiiaiion 
loiogtcii & £nvironfnamai 

l ing. 

•ji9rf^09r American Council o^ 
rceo«ro8ftt Laoofvonn. inc. 
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See Reverse Side For Explanation 
Of Symbols And Abbreviations And 
Our Standard Terms And Conditions 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Revieved and Approved by: 

Lee A. Seats, B.S. 
Inorganic Analysis 

Mgr. 
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Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

ERMG 0 SCP-Carlstadt (PSI) Vater Sample 
Collected on 02/03/89 
Previous L U 1355162 

ANALYSIS 
Beryllium 
Chromium 
Copper 
Mercury 
Nickel 
Silver 
Zinc 
Arsenic (furnace method) 

RESULT 
AS RECEIVED 
< 50. 
230. 
300. 

2. 
< 200. 
< 50. 
300. 
60. 

Date Reported 3/15/89 
Date Submitted 2/ 4/89 
Discard Date 4/15/89 
Collected by C 
P.O. 
Rel. 

ug/1 
lig/l 
U8/1 
ug/1 
US/1 
ug/1 
ug/1 
ug/1 

LIMIT OP 
QUANTITATION 

50. 
50. 
100. 
2. 

200. 
50. 
100. 
50. 

LAB CODE 
024701300S 
025101300S 
025301300S 
025902500S 
026101300S 
0266O130OS 
02720130OS 
104503000S 

Sample vas preserved vith sodium thiosulfate. 
Sample vas filtered in the laboratory. 

2 COPIES TO Environmental Resources Mgmt. 
1 COPY TO Peroxidation Systems, Inc. 
COPY TO Data Package Group 

ATTN: David Blye 
ATTN: Chris Giggy 

c 00263M 
in Aaaociation lor 
teeraoiianon 
oiegical 4 En«n 

K Amanean Council of 
•want Laoorannaa. inc. 

041 00767 60.00 019300 

See Reverse Side For Explanation 
Of Symbola And Abbreviations And 
Our Standard Terma And Conditions 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Revieved and Approved by: 

Lee A. Seats, B.S. Mgr. 
Inorganic Analysis 
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Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

ERMG 0 SCP-Carlstadt (PSI) Vater Sample 
Collected on 02/03/89 
Previous LLI 1355162 

ANALYSIS 
Beryllium 
Chromium 
Copper 
Mercury 
Nickel 
Silver 
Zinc 
Arsenic (furnace method) 

RESULT 
AS RECEIVED 
< 50. ug/1 
230. ug/1 
300. ug/1 

2. ug/1 
< 200. ug/1 
< 50. ug/1 
300. ug/1 
10. ug/1 

Date Reported 
Date Submitted 
Discard Date 
Collected by C 
P.O. 
Rel. 

LIMIT OP 
QUANTITATION 

50. 
50. 

100. 
2. 

200. 
50. 

IGO. 
10. 

3/13/89 
2/ 4/89 
4/13/39 

LAB CODE 
02470130GS 
0251Q13GGS 
025301300S 
025902500S 
02610130GS 
026601300S 
0272013GGS 
1G450300GS 

Sample vas preserved vith sodium thiosulfate. 
Sample vas filtered in the laboratory. 

2 COPIES TO Environmental Resources Mgmt. 
1 COPY TO Peroxidation Systems, Inc. 
1 COPY TO Data Package Group 

ATTN: David Blye 
ATTN: Chris Giggy 

an Asaooafton for 
Aceraoitaiion 

... aioiogicai 4 Snvvonmontat 
• ot taaiing. 

228 00767 60.00 019300 

See Reverse Side For Explanation 
Of SymtMla And Abbreviations And 
Our Standard Terma And Condltlona 

.Respectfully Submitted 
Lahcaster Laboratories, Inc. 
Revieved and Approved by: 

Lee A. Seats, B.S. Mgr. 
Inorganic Analysis 
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Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

ERMG 0 SCP-Carlstadt Vater Sample 
Collected on 02/03/89 
Previous LLI# 1355162 

ANALYSIS 
Beryllium 
Chromium 
Copper 
Mercury 
Nickel 
Silver 
Zinc 
Arsenic (furnace method) 

iio^BI^^62^3< 

Date Reported 3/15/89 
Date Submitted 2/28/89 
Discard Date 4/15/89 
Collected by C 
P.O. 802-01-07-01 CG 
Rel. 

RESULT 
AS RECEXVEI) 
< 50. 
270. 
500. 
3.2 

< 200. 
< 50. 
400. 
70. 

Sample vas preserved vith Sodium thiosulfate. 

2 COPIES TO Environmen^l Resources Mgmt. 
1 COPY TO Peroxidation Systems, Inc. 
1 COPY TO Data Package Group 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

LIMIT OP 
QUANTITATION 

50. 
50. 
100. 
0.2 

200. 
50. 
100. 
50. 

LAB CODE 
024701300S 
025101300S 
025301300S 
025902500S 
026101300S 
026601300S 
02720130GS 
104503000S 

ATTN: David Blye 
ATTN: Chris Giggy 

C002640A 
«riean Aneoauon for 

t Aceraoitaiion 
aioi09icai 4 Envtrenmomai 
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•ear American Council of 
oanoant Laooraionaa. inc. 
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See Reverse Side For Explanation 
Of Symbols And Abbreviationa And 
Our Standard Terma And Conditions 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Revieved and Approved by: 

Lee A. Seats, B.S. Mgr. 
Inorganic Analysis 
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Snviron. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

ERMG 0 SCP-Carlstadt Vater Sample 
Collected on 02/03/39 
Previous LLI# 1355162 

ANALYSIS 
Beryllium 
Chromium 
Copper 
Mercury 
Nickel 
Silver 
Zinc 
Arsenic (furnace method) 

RESULT 
AS RECEIVED 
< 50. ug/1 
270. ug/1 
500. ug/l 

3.2 ug/1 
< 200. ug/1 
< 50. ug/1 
400. ug/1 
10. ug/1 

•f-Wr"-^ii.^i.;ii]ftriiii^^^?r^i; 
Date Reported 3/13/89 
Date Submitted 2/23/39 
Discard Date 4/13/39 
Collected by C 
P.O. 802-01-07-01 CG 
Rel. 

LIMIT OP 
QUANTITATION LAB CODE 

50. G24701300S 
50. 02510130GS 
100. 0253013QOS 
0.2 025902500S 

200. 0261G13G0S 
50. G26601300S 
100. G27201300S 
10. 1G45030CGS 

Sample vas preserved vith Sodium thiosulfate. 

2 COPIES TO Environmental Resources Mgmt. 
1 COPY TO Peroxidation Systems, Inc. 
1 COPY TO Data Package Group 

ATTN: David Blye 
ATTN: Chris Giggy 

•ncan Ataociaiion 'or 
fV Aceraoiiation 

•I, atciogicai 4 Envtronmontai 
i \ testing. 

^ 

.'^amof Amoncan Counoi of 
noeo«nd«nt Laooratones. inc. 
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See Reverse Side For Explanation 
Of Symbola And Abbreviations And 
Our Standard Terma And Conditions 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Revieved and Approved by: 
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Lee A. Seats, B.S. Mgr. 
Inorganic Analysis 
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APPENDIX C-3 
CALGON CARBON CORPORATION 
GRANULAR ACTIVATED CARBON 
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.'.TROOaCTION 

Groundwater samples were received from the SCP Chemical, Carlscadc, MJ site after 
:3Lleccion ac Che sice by C;R.M, Inc. l.ised on average organic conaclcnenc analyses 
i: Che groundwaters obtained froa a nuaber of wells Inco Che sice aquifer, Che 
laounc of compouads present is e.xcenslve. In addlcion, Che samples received were 
Mghly curbld aad concalned noLids. because of Che complex nacure of the samples 
:he creacablllcy scud/ was desit^ned co: 1) remove solids Chac would effecc carbon 
:oIamn adsorpclon cesclag, ind 2) anal/ze for specific cargec compounds as t h e y 
jroke chrough che column. Theae compounds would be reflective of carbon removal 
^apabllicles over a wide ran«te. Final created samples would be coraplecely anal/zed 
for organic consclcuencs by nn l.idependent laboratory selected by ERM, Inc. The 
irinary objectives of chia crt^cablllcy scudy were Co demonacrace acclvaced 
:.irbon'3 ablllcy c.o remove a </arlecy of organic compouads from Che grouadwacer, Co 

roflle che effluent after ind during carbon treatment, and Co estimate carbon 
:i ILnation rates. 

;-.M«ARY .\ND CONCLaSIO.SS 

The sample, as received, was j daric amber-brown color and highly curbld. Ic also 
'\2d a slight oil film floating on top and a sharp petroleum-type odor. 
?re-creatment Co remove cha solids waa neceaaary. Simple filcratioa proved 
ansucceasful. It was necessary to institute a more severe separatioa technique. 
.Addition of alum, lime, aad aaioaic polyeleetrolytic polymer resulted in successful 
removal of the solids but the dark aab«r-browa color and odor remained. 

\ a accelerated column test (ACT) procedure was conducted on the pre-treated sample. 
The ACT simulated a oodel 7*3 carbon adsorbar containing 10,000 lbs of Service 
carbon; che surface loading rat* was 0.57 gpm/ft . Initial effluent from che ACT 
column was water^^hite. After about 5.4 simulated days running time, color 
breakthrough was observed. All effluent samples had a putrid, highly offensive 
odor. The odor was not identified sad activated carbon treatment did not appear Co 
remove ic Co aay extent. 

.A. variety of organic coapounds were aonltoced for breakthrough in the ACT effluent. 
Instaataaeous breakthrough of Total Organic Carbon (TOG) and methyl ethyl ketoae 
(MEK) was observed. It is expected that the bulk of TOG is due to MEK in the 
column effluent. Other components broke through the ACT column at various levels. 
Based on a full-size Hodel 7.5 adaocbec filled with 1Q,QQ0 lbs of Service carbon 
che followlag simulated profile is expected: 

Breakthrough Profile 
Simulated Dosage 

Component Simulated Days 1000 Gal Treated Lbs/IOOP Gal 

Methylene Chloride 3.3 119 84 
Vinyl Chloride 5.3 207 48 
1,2-dichloroethane 5.8 207 48 
Nitrobenzene 12.7 457 22 
Phenol 13.5 486 21 
1,2-dichlorobeazene 15.6 560 13 
Chlorobenzene >37.5 >1353 *' <7.4 
Perchloroethylene >37.5 >1353 ( i ( \ ^ % i 7 & ^ 
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H^COMMENDATIONS 

This study Indicates chac furcher work co derive the optimal treatment process is 
warranted. Additional analyclcal work Is needed to identify odor causing 
'.japounds. More extensive pretreatment will be required to reaove solids/metals, 
t z z . Air stripping to remove VOC will reduce carboa usage aad treatmeat costs. 
C.irbon treatment Is highly <?ffectlve In removing the semi-volatile compounds. 
However, additional post-treatment aay be necessary to remove offensive odor- and 
color-causing coapounds. 

-.vpJiRIMENTAL 

Samples 

The samples were collected by che sponsor and shipped to Calgon Carbon 
Corporation in two 7-^iLlon ,{la.'i!< carboys packed in styrofoam shipping 
'-.ontalners and one S-gaLlon aetal can. |.\11 sample containers, as received, had 
appreciable empty headspace which wouldjcause a loss of volatile organic 
components. A composite sample was prepared by Calgon Carboa using equal 
volumes from each container. 

The samples, as received, were dark amber-brown (color of coffee) and highly 
turbid. A slight oil film was presane on all samples; this was accompanied by 
a sharp petroleum-type odor. Charaeterijzaelon data of the "raw" composite 
sample is presented in Table 1. OaCeetloa limits for tha organic constituents 
were effected by matrix interferences diirlng gas chromatographic (GC) analysis. 

3. Activated Carbon 

The Accelerated Column Test (ACT) vas conducted using Service carbon, i.e. 
activated carbon that had bean reaeclvated. The Apparent Density is 0.544 g/cc 
and the Iodine Mumber is 730 oig/g. Addl'tlonal carboa characterization data is 
listed in Table 2. Tha carboa was crushed and screened to 100X325 mesh. 
according to the ACT protocol, prior to 

C. Constituent Analysis 

testing. 

Basic parameters such as pH, TOG, suspended solids, and conductivity were 
measured using protocols described in "Standard Methods for the Examination of 
Uater and Wastewater," current edition. 
used to analyze for all organic consltutents. 
oodification of the same were used: 

1. 
2. 
3. 
4. 
5. 

Method 
Method 
Method 
Method 
Method 

601 
602 
604 
609 
612 

Gas chromatograph (GC) methods were 
USE?A methods or minor 

Observatlbtisl. 

quantification. 

- Purgeable Halocarbons 
- Purgeable Aromatics 
- Phenols 
- Nltroaromatlcs and Isophorone 
- Chlorinated Hydrocarbons 

rjSt.made for color and odor but no attempts were made for 

iO0'2644/\ 
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Solids Removal 

1. Fllcraclon 

The composlca sample was shaken and Chen gravicy filtered chrough a 
glass-fiber fllcer. .Inly minor solids removal was achieved. The filcrace 
was very turbid. 

Z. Coa?ulacion—Flocculacion 

Jar cesclng Co effecc coagulacion-flocculacion of che sample was conducced 
aslng a modification of ASTM Tesc Mechod D2035-80. The cascing was 
successful and cesulced In a clear amber solution. The creacaenc scheme 
was as follows: 

Three one-gallon boccles were filled to che neck of che container wtch 
raw composlca sample. To each gallon container 3000 ppm of alum, 500 
ppa of Use, <ind 0.6 ppa of Calgon Corporation aaioaic R200 
polyelectrol/tlc polyner was added. The coataiaer were curned-over, end 
CO ead, six claea .lad allowed to settle. A thick, brown-colored, 
large-4lzed floe occurred aad started to settle to the bottom of che 
coataiaers. An ovaraight settliag (16 hours) resulted in a clear amber 
supernatant. No attempts were made to quantify sludge volume or mass 
that resulted slaea tha prima purpose was to remove solids chat would 
hinder carboa adsorption testing. Suspended solids were reduced from 
284 ag/1 in tha raw composite to <lmg/l in tha supernatant used as che 
Influent feed to tha ACT study. Table 1 compares the raw and feed 
samples. 

E. ACT Study Protocol 

The Accelerated Column Test (ACT) procedure uses a miniature carbon-filled 
column to rapidly simulate tha adsorption breakthrough curve chat would be 
obtained by treating an aqueous stresm in a large carboa adsorptioa system. 
This technique developed at Calgon Carbon Research has been shown to 
accurately simulate tha carbon treataent of a wide range of waters and 
wastewaters under various conditions. 

The principal advantage of the ACT procedure compared to one-inch diameter 
column adsorptioa tests Is its increased speed. Typically, an ACT can be 
completed in one-twentieth to one-tenth of the time required for a one-inch 
diameter column study. Basle description of the ACT system ia defined in 
the attached article, "High-Pressure Technique for Rapid Screening of 
Activated Carbons for Use in Potable Water." 

Scale factors for sizing the full-scale adsorbers from the ACT column data 
are developed by a proprietary aethod based on the chemistry of adsorption 
on activated carbon. To predict the volume breakthrough curve for che 
full-scale adsorber, che ACT results onist be multiplied by the volume 
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scale factor determined for each carbon cype. The clme breakthrough curve 
for che full-scile .idsorber can be calculated by either of two mechods. 
First, one can divide che predicted volumes calculated above by che flow 
race In che full-scale ayscem. Second, one can multiply che run cime of 
che ACT by che scale f-ictor .ietermlned for each carboa type. 

Virtually all coal and coconut b.ised 
for liquid-phase organic reaoval can 

activated carbons commonly employed 
be adequately modeled by che ACT 

procedure. In addlcion, cne .\CS procedure has been shown Co model che 
removal of a wide array of organics l̂a coaceatratioas ranging from low ppb 
CO high ppm levels and from streams ranging from relatively pure 
groundwaters co highly polluted industrial wastewaters. 

Quality Concrol/Q^jallev Visurance (QG/QA) 
I 

.\nalysls for specific cneaicals or generic-type tests such as TOC (cocal 
jrganlcCirbon), color, t t c . are conducted priaarily to evaluate various 
stages In the treataent process, \nalysls for specific chemicals Is 
usually accomplished by standard EPA acceptable sample preparation and 
aaalytical methods. If a non-EPA-mathodoIogy is used for specific chemical 
analysis, details of tha procedure are described. In a Treatability Study, 
che primary aaans of dateraining effljcaey of the treataent is if the 
chemicals of concern have bean removeid to the levels required. Assurance 
that this has bean aeeoaplished can be determined by a referee laboratory 
(mutually agreed to by Calgon Carboa and tha study generator) chrough 
analysis of pre-treataane and post-treataene samples using approved EPA 
aathodologles, If naesssary. 

Under normal cireumataaces, an adaptation of the protocols as described in 
USEPA SW-346 "Test Methods for Evaluating Solid Waste" (RCRA) are used 
where possible for tha analysis and Q|A/QG activities for vsrious chemical 
compounds: 

1. 
2. 

3. 

4. 

5. 

6. 

Use of EPA-spprovad sample preparation and analytical methods. 
Callbrstloa of laboraotry iastruaants to within acceptable Halts, 
according to aanufaeturer's specifleaelons (aa appropriate) before, 
after, or during use. Raferenca standards are usad whan necessary. 
Periodic inspaetioa, nalntenanee, and servicing (as necessary) of all 
laboratory instruaanta. 
The use of refereaee standards and QC saaplaa (e.g. checks, spikes, 
laboratory blanks, duplicates, splits, etc.) as necessary to determine 
the accuracy and precision of procadures, instroaants, and operators. 
A continuous review of results Inj order to identify and correct 
problems within the measureaent systea (e.g. instrument problems, 
inadequate operator training, inaccurate measureaent technologies). 
Maintenance and storage of complete.records, charts, or logs of all 
pertinent laboratory calibration, 

data.^^^r.O • 

analytical, and QG activities and 

file:///nalysls
file:///nalysls
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G. Outside Laboracorv 

At Che requesc of ĉ e sponsor samples of raw groundwater, solids-free 
groundwater (influent co VJT), .\CT effluent representing a composite of 
samples simulaclng 0 to 19.2 days of carbon creatment, and a composite 
simulating 19.2 days co 33 days of carboa creacmeat were senc Co LancasCer 
Laboratories, Lancaster, PA for GC/MS analysis by Mechods 624/625, 
PCB/Pesclcldes analysis, and Mecals Analysis (Table 3). The sponsor will 
receive che resulcs oc ,inal/ila dlreccly from Lancaster Laboracorles. 
Compos Icing of che carbon creaced samples was neceaaary co obtain che 
required volumes necessary for cesclng. 

-iscassioN 

•'•.a Inflaenc for che ACT scudv conalsced of groundwater after solids were removed 
:;agulacion-flocculaclon i i.luced by che addition of alum, lime, and anionic 

;Lyi»Liiccrolycic polymer. The ACT syscea was designed co simulace operacion of a 
'̂ .iel ^.5 acclvaced carbon adsorber containing 10,000 lbs of Service carbon and 
: reaclng groundwater at a surface loading rate of 0.566 gpa/fc . .A.bouc 0.8 days of 
'-. JT lib run clme simulates 15.6 days of full-scale treatmeat. 

The study was rua contiauously from 2-17-89 through 2-19-39. The ACT column was 
nonlcored by collecting coatiauous efflueat samples every hour aad grab samples for 
VOC analysis every hour using automated samples. The samples were analyzed for 
organics using standard GC aathods sod TOG analysis. 

Tne Initial efflueat samples ware water-white in color until 5.4 simulated 
full-scale days were achieved. At that point color breakthrough was observed. 
Although the influent (ACT feed) sample had a characteristic petroleum-type odor 
all che effluent (carbon treated) samples had a putrid, highly offensive odor. TOC 
breakthrough was ioaediate; within one day actual laboratory run time TOG level of 
che effluent was 93Z of the Influent level. The study was continued for another 
day of actual laboratory rua time* The data is presented in Table 4 and 
breakthrough curves of tha individual organic coaponents are presented in che 
figures in the appendix. Tha followlag give treatability parameters for che key 
organic compounds: 

A. Purged TOG (i.e. SOG) 

Instantaneous breskthrough of TOG was observed. TOG was initially 755 mg/1 
Chan gradually increased to 98Z of influent concentration (influent TOC * 1240 
Dg/l) after 21 simulated operating days and simulated treatment of 751 thousand 
gallons of groundwater. 

B. MEK 

Instantaneous breakthrough of MEK was observed and its breakthrough curve 
parallels the TOG breakthrough curve suggesting that MEK ia the prime 
contributor of TOG in the groundwater. 
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Initial breakthrough of methylene chloride was observed after 3.3 simulated 
days of operation and .'̂ l̂ vulated treatment of 119 thousaad galloas of 
grouadwater. The effluent concentration 
mg/l. The estimated cirbon usage rate 1 
creaced. 

at Initial breakthrough was 0.005 
I 84 lbs per 1000 galloas of vater 

Vinyl Chloride 

Initial breakthrough of vinyl chloride was observed after 5.3 simulated days of 
operation aad simulated treatment of 207 thousaad galloas of groundwater. The 
.estimated carbon usage rate Is 43 lbs per 1000 gallons. 

1,2- Olchloroethane 

3reakthrough of I,2-DCA airrirs che breakthrough curve of vinyl chloride. 
Inlcldl breakthrough occurs after 5.3 simulated days of operation and simulated 
treatment of 207 thousand gallons of groundwater. The estimated carbon usage 
rate Is 43 lbs per 1000 gallons. 

Nitrobenzene 

Breakthrough of nitrobenzene is observed! after 12.7 simulated days of operation 
and simulated treatment of 457 thousand gallons of groundwater. The estimated 
carbon usage'rate is 22 lbs par 1000 gallons. 

Phenol 

Breakthrough of phenol is observed after 
simulated treatment of 486 thousand gallons of groundwater 
carboa usage rate is 21 lbs per 1000 gallons. 

13.S simulated days of operation and 
Tha estimated 

1,2-Dlchlorobenzena 

•6 slaulated days of operation and 
The estimated 

Breakthrough of DG8 la observed after 15 . 
simulated treatment of 560 thousand gallons of groundwater, 
carboa usage rata ia 18 lbs/1000 gallons 

Other 

At termination of the study there was no evidence of 
perehloroethyIene/1,1,2,2,-tetraehlorethane or chlorobenzene breakthrough, 
termination of the study 37.5 days of slaulated operation had occurred and 
simulated treatment of 1353 thousand gallons of groundwater was achieved. 

At 

Eatimated carbon usage rate is less than 7.4 lbs/1000 gallons. 

Background TOG and solvation effects of the MEK probably coatrlbute to che 
sequence of elutlon for the various organic coapounds and definitely effecc che 
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escimaced carbon dosages. Removal of background TOC and MEK by ocher 
techniques such as air scripplng, ecc. may dramacically improve carbon usage 
races. The foul, putrid odor was not removed from Che wacer by carboa 
creacaenc. IdentlfIcaclon of che compound causing che odor was noc feasible In 
che clme duraclon allowed for chis scudy. 

njC 
\.ccaclimencs 
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:.\flLE I 

rlRM, L V C , iXTON, PA 
rSR :'/0l89-29 

Characterization Data Composites 

Concentration mg/l 

Analvses 

.; .i 
"jiiducclvtcy, uahos/ca 
•'•irged T O C 

Suspended Solids 
"lethyl Ethyl Ketone 
c-l,2-01chloroethylene •*• Chloroform 
1,2-Olchloroethane 
Trlchloroethane 
Toluene 
Methylene Chloride 
1,1,l-Trichloroethane 
Nitrobenzene 
tetrachloroethylene 
Phenol 
?-Xylene 
1,2-Olchlorobenzene 
1,l-Dlchloroethane 
Chlorobenzene 
Ethyl Benzene 
m-Xylene 
Viayl Chloride 
I,1-Olchloroethylene 
Chloroethane 
2,4-Oichlorophenol 

Raw Composite 

7.9 
7200 
1400 
234 

1000 
325 
271 
81 
50 
35 
26 
56 
14 
7.2 
6* 
4* 

3.9 
2* 
2* 
2* 

2.2 
0.32 

<0.10** 

ACT Feed 
(After Solids Removal) 

6.9 
7800 
1240 

<1 
800 
NA 
150 
NA 
NA 
14 
NA 
47 
5 

7.3 
NA 

5.4* 

NA 
0.95 
NA 
NA 
1.1 
NA 
NA 

Not Found 

* Detection Limit - I ag/1 due to aatrlx Interferences 
** Detection Limit " 0 . 1 mg/I due to aatrlx interferences 
NA - Not Analyzed 

';'l:i"vv.'n'V: 
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Table 2 I 

ERM, INC. , EJcfoN, PA 
TSR I/0U9-29 

Acclvic>»-i Cirbon C h a r a c t e r i z a t i o n Data 

* v • l 

'•taterlal Prooerclea 

A.O. , i/< 
Screen, 

Abrasion 
MPD, aa 

:c 
: On 

No., 

Ash Properties 

Moisture 
Ash, : 
A/S Ash, 
W/S Ash. 

Oven, 

Z 

pH Extraetabla 

12 

;o 
30 
iO 

9 

Z 

Activity Properties 

Molasses No. 
Iodine No., ag/g 
CGl^ No., Z 
Butane W/G g/lOOee 

Service Carbon 

0.544 
0.4 
12.6 
24.6 
31.1 
21.1 
10.0 
0.2 
84.8 
1.142 

0.41 
9.5 

2.45 
0.27 
9.6 

207 
730 

36.5 
4.14 



Table 3 

IIJTSIDE LABORATORY 

^iaaples Sent co Lancaster Laboratories 

:amole VOA A£ B/N PCB/Pesciclde Mecals 
•..2w 2-40 ol : Llcer I liter 1 liter 1 liter 

Hypovlals 

.\C: Feed 2-40 ml I liter I liter I liter I licer 
(Solids Removed) Hypovlals 

ACT Effluent — — — 1 ucer 0.3 liter 
Samples 1-24* 

ACT Effluent — — — i liter 0.3 liter 
Samples 25-47** 

* Composite of effluents simulating 0-19.2 days of full-scale operation. 
** Composite of effluents simulating 19.2 - 38 days of full-scale operation. 

— • : ?3 

A-f.:.^'' 
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.6^m>- ENVIRONMENTAL Uli:SOURCES MANAGEMENT, liXTUN. I>A - TSK «Uld'J-29 

"^ " ^ Accelerated Coluan Test Staulattoo Pats of Carbon Treatment of Superfund Groundwater 

J _ C D E F C H I J K L M 
0.46 16.4 610 210 
0.87 31.1 322 ~ 13.4 — -- — - - -- -- -- NUft 
1.28 45.8 218 350 ~ 
1.69 60.4 166 — — NO** ND** HD** -- MJ*» ;4.I»-

2.09 75.1 133 755 — ~ ~ 
2.50 89.8 111 -- 1000 
2.91 104 96 755 
3.32 119 84 ~ NO*** 0.005*** NO*** — NU*** ND*** 
3.73 134 75 790 ~ — -- . .. 
4.95 178 56 — NDt 11 NO^ — .NUfr HO^ 
5.36 193 52, 820 — ~ ~ NDli^^ -- — — ND* 
5.77 207 48 ~ NO*** 26 0.055 — ND*** ND*** 1= — 
6758 237 42 ==̂  1.3 15 180 - - __ND++ _ NDfrf — _ ~ _ -
6799 251 40 ~850 ~ ~ — — -I — 
7.81 281 36 860 
8.21 295 33 — 1.25 
8.62 310 32 870 
9.44 339 29 860 
9.85 354 28 ~ — 16 170 
10.3 369 27 — ND+++ — ~ — NDf++ 
11.1 398 25 890 
11.5 413 24 ~ — - - NDfrff 
11.9 428 23 -- ND»̂ >f — — — NDH^I^ 
12.7 457 22 950 — - - 0.9 
13.5 486 21 — 0.84 - - — NDfH^ 
14.3 516 19 1000 
15.2 545 18 — 3.1 — — NDhH 
15.6 560 18 — — - - - -- <0. I 
16.0 574 17 1020 
16.8 604 17 — 6.8 — — — NDtf 
17.2 618 16 ~ — - - — 0.3 
17.6 633 16 1030 — — 5.3 
18.8 ^ k 7 7 15 — ^ ^ O.f 
19.2 ^ P ; 2 14 1120 



Table 4, Coiitlixio.l 

ENVIRONMENTAL RESOURCES MANAGEMENr. \.:{iOH, I'/v - TSK tf01d9-29 

Accelerated Column Test Simulatloo Pats of Carbon Treatment of Superfund Groundwater 

H 1 

OS** 

o 

20.5 
20.9 
23.7 
25.6 
27.0 
29.0 
33.9 
37.2 
37.6 

736 
751 
853 
922 
971 
1044 
1220 
1338 
1353 

14 
13 
12 
11 
10 

9.6 
8.2 
7.5 
7.4 

— 
1220 
— 
— 
— 
— 
— 
— 
— 

Influent Concentratloa 1240 800 1.1 14 

Due to Matrix Interferences 
* Detection Limit I ag/l 
** Detection Llalt I ug/1 
*** Detection Limit 5 ug/1 

Coluan Codes 
A - Days of Operation 
B - Volume Treated 1000 Gallons 
C - Carbon Use Rate, Lbs/1000 Gallons 
D - Purged TOC, mg/l 
E -.MEK. Bg/l 
F -: Vinyl Chloride, mg/l 
G t: Methylene Chloride, ng/l 
H f 1,2-Dlchloroethane, ng/l 
I I-' Phenol, mg/l 
J r Perchloroethylene & 1,1,2,2-Tetrachloroethane, ag/l 
K,7 Chlorobenzene, ag/l 
L -Nitrobenzene, ag/l 
H - 2,4-Dlchlorophenol, ng/l 
N - 1,2-Dlchlorobenzene, ag/l 

150 /.B 

J 

— 

... 
NOro 
5.0 

K 
--

--

--

UU k 1 1 

0.95* 

L 
— 
6.5 
— 
6.6 

• ; 

t i . •> 

6.3 
7.9 
— 
47 

M 
— 
— 
— 
— 

--

tiUil 

N 
0.9 
--
2.0 

.̂ J 
--

5.4 

Due to matrix Inter(erencea 
+ Detection Limit 10 ug/1 
^ Detection Llalt 100 ug/l 
+ ^ Detection Limit 50 ug/1 
I Detection Limit 250 ug/1 

Conditions Simulated 
Adsorber: 
Carbon: 
Flow: 
Surface Loading: 
EBCT: 

Model 7.5 Vessel 
Service 10,000 Lbs 
25 gpm 
0.566 gpm/ft 
88 Minutes 
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Figure 2 
ERM. Inc. 
Exton. PA 
TSR tfOI89-29 
ACT Simulating 10.000 lb 
Vessel of Service Carbon 

Influent Concentration 

14 rog/1 

1.1 mg/l 
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ERM Inc., Exton. PA 
TSR #0189-29 
ACT Simulating 10,000 lb 
Vessel of Service Carbon 
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£ancaster£abomtories ir if 1 - .nPdHArFD 

mm ITOM JWhf fWt 

•••.:T•.yi:v^•"'ir^-^" LLL Saa»I«.NQ^ SI..U64277 

Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

Collected on 03/01/89 at 1130 by JB 

TCL,Volatiles 
Chlb;rome thane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1 -Dichloroethane 
t rans-1,2-Di chloroe thene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,l-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Brooodichlorooethane 
1,2-Dichloropropane 
cis•1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trlchloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4•Me thyl- 2 -Pentanone 
2•Hexanone 
Te t rachloroe thene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylenes (total) 

Water Sample 

RESULT 
AS RECEIVED 

< 10,000. 
< 10,000. 
< 10,000. 
< 10,000. 
50,000. 
130,000. 
< 5,000. 
< 5,000. 
< 5,000. 
22,000. 

220,000. 
180,000. 
920,000. 
18,000. 

< 5,000. 
< 10,000. 
< 5,000. 
< 5,000. 
< 5,000. 
63,000. 
< 5,000. 
< 5,000. 
< 5,000. 
< 5,000. 
< 5,000. 
60,000. 

< 10,000. 
12,000. 
< 5,000. 
48,000. 
< 5,000. 
< 5,000. 
< 5,000. 
10,000. 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

Date Reported 
Date Submitted 
Discard Date 
Collected by JB 

3/20/89 
3/ 2/89 
4/20/39 

P.O. 802-01-07-OlJB 
Rel. 

LIMIT OP 
QUAilTITATION 

10000. 
10000. 
10000. 
10000. 

5000. 
10000. 

5000. 
5000. 
5000. 
5000. 
5000. 
5000. 

10000. 
5000. 
5000. 

10000. 
5000. 
5000. 
5000. 
5000. 
5000. 
5000. 
5000. 
5000. 
5000. 

10000. 
10000. 

5000. 
5000. 
5000. 
5000. 
5000. • 
5000. 
5000. 

LAB CODE 
08270000CS 
082300000S 
0829000GGS 
0830000005 
083100000S 
0914000005 
0915000005 
0832000005 
083300000S 
0834000005 
0835000005 
0836000005 
0916000005 
083700000S 
0838000005 
091700Q00S 
Q83900000S 
084000000S 
084400000S 
0842000005 
0846000005 
034500000S 
084300000S 
Q84100QQ0S 
0847000005 
091900000S 
0913000005 
0348000005 
034900000S 
Q85000000S 
0351000005 
0352000005 
0920COOOOS 
09210OOOOS 

2 COPIES TO Environmental Resources Mgnrt. 
I COPY TO Calgon Carbon Corporation 

ATTN: David Blye 
ATTN: Joe Bellissimo 

Vti^; 

'f.fiCJft *f loci. l ion 'or 
. lorv Acer .e i t . l i on 

Sioiogieai & Er^ironmwitai 

ver 'O* ' i f i f i c a r Couneu a' 

S«« R«v«rM SIda Por EjrpUnatlon 
Of Symbola And Abbraviatlona And 
Our Standard Terma And Conditions 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Revieved and Approved by: 

Timothy S. Oostdyk, 3..̂ . 
Group Leader, GC/MS 

002655 
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LancasterjCabomto. rtes iNf.orPDRArFn 
^ • - ' - -«fci' 

Environ.. Resources Management ; 
855 Springdale Drive I 
Exton, PA 19341-2843 

SCP, Carlstadt (Calgon Carbon) Raw Vater Samplej 
Collected on 03/01/89 at 1130 by JB | 

LLI Saa»l« tIo« SL 1364277 

Date Reported 3/20/89 
Date Submitted 3/ 2/39 
Discard Date 4/20/89 
Collected by JB 
P.O. 802-01-07-OlJB 
Rel. 

TCL Semi-Volatiles 
phenol 
bis (2-chloroethyl) ether < 
2-chlorophenol < 
1,3-dichlorobenzene < 
1,4-dichlorobenzene < 
benzyl alcohol < 
1,2-dichlorobenzene < 
2-methyIphenol < 
bis (2-chloroisopropyl} ether < 
4-methylphenol 
N-nitrosodi-n-propylamine 
hexachlo roe thane 
nitrobenzene 
Isophorone 
2-nitrophenol 
2,4-dimethylphenol 
benzoic acid 
bis (2-chloroethoxy) methane 
2,4'dichlorophenol 
1,2,4-trichlorobenzene 
naphthalene 
4-chloroaniline 
hexachlorobutadiene 
4 -chloro•3 -methylphenol 
2•methylnaphthalene 
hexachlorocyclopentadiene 
2,4,6-trichlorophenol 
2,4,5-trichlorophenol 
2-chloronaphthalene < 2 
2-nitroaniline < 10 
dimethyl phthalate < 2 
acenaphthylene < 2 

RESULT 
AS RECEIVED 

< 2 
< 2 
38 
2 

< 2 
< 2 
< 10 
< 2 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

2 
2 
2 
2 
2 
2 
2 
2 
2 
10 

,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

LIMIT OP 
QUANTITATION 

2000. 
2000. 
2000. 
2000. 
2000. 
2000. 
2000. 
2000. 
2000. 
2000. 
2000, 
2000. 
2000. 
2000. 
2000. 
2000. 

10000. 
2000. 
2000. 
2000. 
2000. 
2000. 
2000. 
2000. 
2000. 
2000. 
2000. 

10000. 
2000. 

10000. 
2000. 
2000. 

LAB CODE 
065500000S 
066700000S 
0646000005 
0677000005 
0678000005 
0926000005 
0676000005 
092700000S 
066800000S 
092800000S 
069800000S 
069200000S 
069600000S 
069400000S 
065100000 
.0648000005'' 
0929000005 
0666000005 
064700000S 
0702000005 
0695000005 
0930000005 
0690000005 
0653000005 
093100000S 
06910O00OS 
0656000005 
09320O00OS 
06720CC00S 
Q9320Q0OOS 
06310C0C05 
0653CGCG0S 

2 COPIES TO Environmental Resources Mgmt. 
I COPT TO Calgon Carbon Corporation 
1 COPY TO Data Package Group 

ATTN:: David Blye 
ATTN:' Joe Bellissimo 

-tarican *«ioc^atton 'or 
iiorv AcerMiiation 
cat 3foioQteai 4 Envirorfmontai 
]r ; t t t i f t q . 

miWi 

Mr»0«r iirtftiir .Zurz-

' . ' ~lt"».» \ / 

^002655A 
S«« Aewrae Side For Explanation 
Of Symbola And Abbrwiatlona And 
Our Standard Tarma And Condltlona 

Respectfully Submitted 
Lancaster Laboratories, 
Revieved and Approved b: 

Richard S. Rodgers, B.S. 
Group Leader, GC/MS 

.r.c. 



LancasterJCabomtorj'es INCnRPCRATFn 

• s ^ igJrVihi'i 

Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

SCP, Carlstadt (Calgon Carbon) Rav Vater Sample 
Collected on 03/01/89 at 1130 by JB 

m . . Sang] a No. EL. 1364277 

Date Reported 3/20/89 
Date Submitted 3/ 2/89 
Discard Date 4/20/89 
Collected by JB 
P.O. 802-01-07.OIJB 
Rel. 

TCL Semi-Volatiles (cont) 
3-nitroaniline 
acenaphthene 
2,4-dinitrophenol 
4-nitrophenol 
dibenzofuran 
2,4-dinitrotoluene 
2,6-dini tro toluene 
diethyl phthalate 
4-chlorophenyl phenyl ether 
fluorene 
4-nitroaniline 
2-methyl-4,6-dinitrophenol 
N-nitrosodiphenylamine 
4-bromophenyl phenyl ether 
hexachlorobenzene 
pentachlorophenol 
phenanthrene 
anthracene 
di-n-butyl phthalate 
fluoranthene 
pyrene 
butyl benzyl phthalate 
3,3'-dichlorobenzidine 
benzo (a) anthracene 
bis (2-ethylhexyl) phthalate 
chrysene 
di-n-octyl phthalate 
benzo (b) fluoranthene 
benzo (K) fluoranthene 
benzo (a) pyrene 
indeno (1,2,3-cd) pyrene 
dibenzo (a,h) anthracene 
benzo (ghi) perylene 

RESULT 
AS RECEIVED 

< 10,000. 
< 2 
< 10 
< 10 
< 2 
< 2 
< 2 
< 2 
< 2 
< 2 
< 10 
< 10 
< 2 
< 2 
< 2 
< 10 
< 2 
< 2 
< 2 
< 2 
< 2 
< 2, 
< 4, 
< 2, 
< 2, 
< 2, 
< 2 
< 2, 
< 2, 
< 2, 
< 2 
< 2 
< 2 

,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
000. 
000. 
000. 
000. 
000. 
000. 
000. 
000. 
000. 
000. 
000. 
000. 
000. 
000. 
000. 
000. 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
og/l 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

LIMIT OP 
QUANTITATION 

10000. 
2000. 

10000. 
10000. 

2000. 
2000. 
2000. 
2000. 
2000. 
2000. 

10000. 
10000. 

2000. 
2000. 
2000. 

10000. 
2000. 
2000. 
2000. 
2000. 
2000. 
2000. 
4000. 
2000. 
2000. 
2000. 
2000. 
2000. 
2000. 
2000. 
2000. 
2000. 
2000. . 

LAB CODE 
0934000005 
0657000005 
0650000005 
0652000005 
0935000005 
06330GGG0S 
G6840G000S 
0680000005 
0673000005 
0688000005 
093600000S 
0649000005 
069900000S 
0670000005 
0639000005 
Q65400000S 
0700000005 
0659000005 
063200000S 
0637000005 
070100000S 
0671000005 
0679000005 
0661000005 
0669000005 
067400000S 
0685000005 
06630000GS 
0665000005 
G66200000S 
06930000GS 
0675G00G0S 
06640GOOOS 

2 COPIES TO Environmental Resources Mgmt. 
I COPY TO Calgon Carbon Corporation 
1 COPY TO Data Package Group 

ATTN: David Blye 
ATTN: Joe Bellissimo 

^P^ 

. ..*«rican A iMCi« iOA 'or 
i lOrv AccrMlMlrOII 

MC» 91010901 i £r i . t ro f l (««r^« 

*^«r"otr Arfe'icar* CouPCii o' 
-oeow-aer" -aoeratorie, "C 

S M Raverao SIda For Explanation 
Of Symbola And Abbraviatlona And 
Our Standard Tarma And Condltlona 

Respectfully Submitted 
Lancaster'Laboratories, Inc. 
•Revievie<i and Approved by: 

Richard S. Rodgers, 3.5. 
Group Leader, GC/MS 

00gS56 



LancasterJCabomto Ties. piCDPPnRATFn 

Environ. Resources Management 
855 Springdale Drive 
Extoh,/?A 19341-2843 

SCP, Carlstadt (Calgon Carbon) Rav Vater Sample 
Collected on 03/01/89 at 1130 by JB 

LLL Saa^*. Mo. SL 1364277 

Date Reported 3/20/89 
Date Submitted 3/ 2/89 
Discard Date 4/20/89 
Collected by JB 
P.O. 802-01-07-OlJB 
Rel. 

TCL Pesticides 
Alpha BHC 
Beta BHC 
Delta BHC 
Gamma BBC - Lindane 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
DOS 
Endrin 
Endosulfan II 
DOO 
Endosulfan Sulfate 
DDT 
Endrin Ketone 
Methoxychlor 
Alpha Chlordane 
Gamma Chlordane 
Toxaphene 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB'1260 

2 COPIES TO Environmental Resources Mgat. 
1 COPY TO Calgon Carbon Corporation 
1 COPY TO Data Package Group 

RESULT 
AS RECEIVEO 
< 25. 1 
< 50. 
< 25. 
< 25. 
< 25. 
< 25. 
< 10. 
< 5. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 50. 
< 50. 
< 50. 
< 100. 
< 670. 

< 1,300. 
< 1,800. 

780. 
< 470. 

100. 
< 100. 

Mgat. ATTN: 
n ATTN: 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

David Blye 
Joe Bellissimo 

LIMIT OP 
QUANTITATION 

25. 
50. 
25. 
25. 
25. 
25. 
10. 
5. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
50. 
50. 
50. 
100. 
670. 
1300. 
1800. 
50. 

470. 
100. 
100. 

LAB CODE 
06O9O0000S 
0610000005 
0612000005 
0453000005 
0454000005 
0455000005 
0615000005 
062700000S 
046900000S 
061600000S 
047700000S 
062800000S 
0617000005 
062900000S 
0478000005 
093800000S 
062100000S 
1361000005 
136200000S 
0942000005 
0639000005 
064000000S 
064100000S 
064200000S 
064300000S 
0644000005 
0645000005 

•"•ncan At»oci«iion 'or 
iiorv Accrvditanon 
-esi. Sioieqicai 4 Enw*rortfff«mH 

00265SA 

'*tlirzm i i ' v c t r Cour?i't o' ^ ^ 

Saa Ravarsa SIda For Explanation 
Of Symbola And Abbraviatlona And 
Our Standard Tarma And Condltlona 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Revieved and Approved by: 

Charles J. Neslund, B.S. 
Group Leader, Pesticides/?C3'3 



LancasterJOabomtorj'es INrORPOBATFO ss 
Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

SCP, Carlstadt (Calgon Carbon) Rav Vater Sample 
Collected on 03/01/89 at 1130 by JB 

LLI.Sample No. 2L 1364277 

Date Reported 3/20/39 
Date Submitted 3/ 2/39 
Discard Date 4/20/89 
Collected by JB 
P.O. 802-01-07-OlJB 
Rel. 

ANALYSIS 
Beryllium 
Chromium 
Copper 
Mercury 
Nickel 
Silver 
Zinc. 
TCL Volatiles 
TCL Semi-Volatiles 
TCL Seal-Volatiles (cont) 
TCL Pesticides 
Arsenic (furnace method) 

RESULT 
AS RECEIVED 
< 5. 
260. 
220. 
1.3 

60. 
< 10. 
220. 

50. 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
attached 
attached 
attached 
attached 
ug/1 

LIMIT OP 
QUANTITATION 

5. 
10. 
20. 
0.2 
40. 
10. 
20. 

10. 

LAB CODE 
02470130GS 
0251013005 
0253013005 
0259025005 
0261013005 
0266013005 
0272013005 
0922260005 
0923525005 
092400000S 
093723000S 
104503000S 

2 COPIES TO Environmental Resources Mgmt. 
1 COPT TO Calgon Carbon Corporation 
1 COPT TO Data Package Group 

ATTN: David Blye 
ATTN: Joe Bellissimo 

. . ^ 

,q̂ ^ 

"'•T'can Association 'or 
itorv Accradi iat ion 
-at SiQioqieai 4 SfwwQAmvfltai 

•esiing 

M e ' ^ e e ' A '^ - j ' i car ' . O U P C H of "..g '̂ 

135 00767 190.00 133800 

Saa Ravaraa SIda For Explanation -'; 
Of Symbola And Abbraviatlona And 
Our Standard Terma And Condltlona 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Revieved and Approved by: 

Lee A. Seats, B.S. Mgr. 
Inorgsuiic Analysis 

00-^65' 



£ancaster£abomtorjes iNf:nnpf;fJArFn 
HoU&rat PtfcK LancasDe^ PA^176(n-599»- (TTTf OSflaaHFi; 

LLI Sample No. EL 1364278 

Environ'.̂  Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

SCP, Carlstadt (Calgon Carbon) Influent Vater 
Collected on 03/01/89 at 1130 by JB 

TCL Volatiles 
Chloromethane 
Bromomethane 
Vinyl (Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,l-Dlchloroethane 
trans•1,2•Dichloroethene 
Chloroform 
1,2 -Dichloroethane 
2-Butanone 
1,1,1-Trlchloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
B romod1chlorome thane 
1,2-Dichloropropane 
cis•1,3•Dichloropropene 
Trichloroethene 
Di bromochlorome thane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4•Me thy1•2 - Pen tanone 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylenes (total) 

RESULT 
AS RECEIVED 

< 10,000. 
< 10,000. 
< 10,000. 
< 10,000. 

18,000. 
70,000. 
< 5,000. 
< 5,000. 
< 5,000. 
8,000. 
98,000. 
120,000. 
590,000. 
7,000. 

< 5,000. 
< 10,000. 
< 5,000. 
< 5,000. 
< 5,000. 
14,000. 
< 5,000. 
< 5,000. 
< 5,000. 
< 5,000. 
< S,00O. 
30,000. 

< 10,000. 
< 5,000. 
< 5,000. 
10,000. 
< 5,000. 
< 5,000. 
< 5,000. 
< 5,000. 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

; ug/1 
ug/1 
ug/1 

1 ug/1 
1 ug/1 
i ug/1 
! Ug/1 
; ug/1 
ug/1 

! ug/1 
! ug/1 
ug/1 

1 ug/1 
i ug/1 
; ug/1 
ug/1 

i ug/1 
i ug/1 
1 ug/1 
i ug/1 
i ug/1 
• ug/1 
1 ug/1 
; ug/1 
i ug/1 
! ug/1 
; ug/1 
1 ug/1 
1 ug/1 

Date Reported 
Date Submitted 
Discard Date 
Collected by JB 

3/20/89 
3/ 2/89 
4/20/89 

P.O. 802.01-07-OlJB 
Rel. 

LIMIT OP 
QUANTITATION 

10000. 
10000. 
10000. 
10000. 

5000. 
10000. 

5000. 
5000. 
5000. 
5000. 
500O. 
5000. 

10000. 
5000. 
5000. 

lOOOO. 
5000. 
5000. 
5000. 
5000. 
5000. 
5000. 
5000. 
5000. 
5000. 

10000. 
lOOOO. 

5000. 
5000. 
5000. 
5000. 
5000. 
5000. 
5000. 

LAB CODE 
082700000S 
0828000005 
082900000S 
0830000005 
08310000OS 
0914000005 
0915000005 
083200000S 
0833000005 
083400000S 
083500000S 
083600000S 
091600000S 
083700000S 
0833000005 
091700000S 
083900000S 
084000000S 
084400000S 
084200000S 
084600000S 
084500000S 
084300000S 
084100000S 
084700000S 
091900000S 
091800000S 
0848000005 
084900000S 
0850000005 
0851000005 
0852000005 
0920000005 
0921000005 

2 COPIES TO Environmental Resources Mgmt. 
1 COPY TO Calgon Carbon Corporation 

ATTN: iDavid Blye 
ATTN: Joe Bellissimo 

- tnewi *uociaiion 'or 
:ory Aceraoitation 
:ai. Sioioqieai 4 Emirenmomai 
' tM(ir<q 

« » 
.̂ 1 

««r"0«r 4>"«r.e»r,( iau»cH0'%^ 
- l e o t r o t r r uiOOraiori« nc " 

• ^ A 

002657/^ 

Saa Ravaraa SIda For Explanation 
Of Symbola And Abbraviatlona And 
Our Standard Tarma And Condltlona 

Respectfully Submitted 
Lancaster-Laboratories., Inc. 
Revieved and Approved by: 

Timothy S. Oostdyk, B.A. 
Group Leader, GC/MS Volatiles 



£ancaster£abomtmes NCORPORArpn 

LLI Saopla. No« ZL 1364273 

Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

SCP, Carlstadt (Calgon Carbon) Influent Vater 
Collected on 03/01/89 at 1130 by JB 

Date Reported 3/20/89 
Date Submitted 3/ 2/89 
Discard Date 4/20/89 
Collected by JB 
P.O. 802.01-07-OlJB 
Rel. 

TCL Semi-Volatiles 
phenol 
bis (2-chloroethyl) ether 
2-chlorophenol 
1,3-dichlorobenzene 
1,4-dichlorobenzene 
benzyl alcohol 
1,2-di chlorobenzene 
2-methylphenol 
bis (2-chloroisopropyl) ether 
4-methylphenol 
N-ni trosodi-n-propylamine 
hexachloroe thane 
nitrobenzene 
isophorone 
2-nitrophenol 
2,4-dime thylphenol 
benzoic acid 
bis (2-chloroethoxy) methane 
2,4-dichlorophenol 
1,2,4-trichlorobenzene 
naph thalene 
4-chloroaniline 
hexachlorobu tadiene 
4 - chloro•3•methylphenol 
2•me thyInaph thalene 
hexachlorocyclopentadiene 
2,4,6-trichlorophenol 
2,4,5-trichlorophenol 
2•chloronaphthalene 
2-nitroaniline 
dimethyl phthalate 
acenaphthylene 

RESULT 
AS RSCSrVEO 

< 
< 
< 
< 
< 
< 
< 
< 

< 
< 

6 
2 
2 
2 
2 
2 
2 
2 
2 
4 
2 
2 
42 
3 

< 2 
< 2 
< 10 
< 2 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 

2 
2 
2 
2 
2 
2 
2 
2 
2 
10 
< 2 
< 10 
< 2 
< 2 

,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 
,000. 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

LIMIT OP 
QUANTITATION 

2000. 
2000. 
2000, 
2000. 
2000. 
2000. 
2000. 
2000. 
2000. 
2000. 
2000. 
2000. 
2000. 
2000. 
2000. 
2000. 

10000. 
2000. 
2000. 
2000. 
2000. 
2000. 
2000. 
2000. 
2000. 
2000. 
2000. 

10000. 
2000. 

10000. 
2000. 
2000. 

LAB CODE 
0655000005 
0667000005 
0646000005 
0677000005 
0678000005 
0926000005 
067600000S 
0927000005 
066800000S 
092800000S 
069800Q00S 
069200000S 
069600000S 
069400000S 
0651000005 
0648000005 
092900000S 
0666000005 
0647000005 
0702000005 
0695000005 
0930000005 
0690000005 
0653000005 
0931000005 
069100000S 
065600000S 
09320000GS 
0672000005 
0933000005 
0681000005 
0658000005 

2 COPIES TO Environmental Resources Mgmt. ATTN: 
1 COPY TO Calgon Carbon Corporation ATTN: 
1 COPY TO "• Data Package Group 

David Blye 
Joe Bellissimo 

'.•r.can *«aociatiof* 'or 
*torv Aceraoitation 

^ti 
3ioioqieai \ £fi.tron(vi«niti 

esting 

»^«rf.^er A r f - r i c a r COUTC:! 0 ' 
- leoeraer- .aoca is r in n̂e 

Saa Ravaraa SIda For Explanation 
Of Symbola And Abbraviatlona And 
Our Standard Tarma And Condltlona 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Revieved and Approved by: 

Richard S. Rodgers, B.S. 
Group Leader, GC/MS 



^^^^^^^K ^ ^ ^ M m ^ M ^ m m m.w m^m m^m ^ ^ ^ ^ W M ̂  m m 

• 

rttowHiaitjg; £33*:-- .:i f ' - r ' - " ' ;-?-•-• 

Environ. Resources Management 
855'Springdale Drive 
ExtonV> PA 19341-2843 

SCP, Carlstadt (Calgon Carbon) 
Collected on 03/01/89 at 1130 

TCL Semi-Volatiles (cont) 
3-nitroaniline 
acenaphthene 
2,4-dini trophenol 
4-nitrophenol 
dibenzofuran 
2,4 -dini trotoluene 
2,6-dinitrotoluene 
diethyl phthalate 
4'Chlorophenyl phenyl ether 
fluorene 
4-nltroanlllne 
2•me thyl•4,6* dlnltrophenol 
N-nitrosodiphenylamine 
4-bromophenyl phenyl ether 
hexachlorobenzene 
pentachlorophenol 
phenanthrene 
anthracene 
di-n-butyl phthalate 
fluoranthene 
pyrene 
butyl benzyl phthalate 
3,3'-dichlorobenzidine 
benzo (a) anthracene 
bis (2-ethylhexyl) phthalate 
chrysene 
di-n-octyl phthalate 
benzo (b) fluoranthene 
benzo (K) fluoranthene 
benzo (a) pyrene 
indeno (1,2,3-cd) pyrene 
dibenzo (a,h) anthracene 
benzo (ghi) perylene 

' 

1 

Influent Vater 
by JB j 

RESULT^ 
AS RECEIVEO 

< 10,000. 1 
< 2 

< 10 
< 10 
< 2 
< 2 
< 2 
< 2 
< 2 
< 2 
< 10 
< 10 
< 2, 
< 2 
< 2 
< 10 
< 2 
< 2 
< 2 
< 2, 
< 2, 
< 2, 
< 4, 
< 2, 
< 2 
< 2 
< 2, 
< 2, 
< 2 
< 2, 
< 2 
< 2 
< 2 

000. 
,000. 
,000. 
000. 
000. 
000. 
000. 
000. 
000. 
000. 
000. 
000. 
000. 
000. 
000. 
000. 
000. 
000. 
000. 
000. 
000. 
000. 
000. 
000. 
000. 
000. 
000. 
000. 
000. 
000. 
000. 
000. 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

I ug/1 
i ug/1 
ug/1 
ug/1 
ug/1 

! ug/1 
! ug/1 
: ug/1 

^.^5!f«f«»4a^-^* •••'••-

LLI S M R I * No« SI 

Date Reported 
Date Submitted 
Discard Date 
Collected by JB 

...1364273 ^ 

3/20/89 
3/ 2/89 
4/20/89 

P.O. 802-01-07-OlJB 
Rel. 

LIMIT OP 
QUANTITATION 

10000. 
2000. 

10000. 
10000. 

2000. 
2000. 
2000. 
2000. 
2000. 
2000. 

10000. 
10000. 

2000. 
2000. 
2000. 

10000. 
2000. 
2000. 
2000. 
2000. 
2000. 
2000. 
4000. 
2000. 
2000. 
2000. 
2000. 
2000. 
2000. 
2000. 
2000. 
2000. 
2000. 

U B CODE 
0934000005 
0657000005 
0650000005 
0652000005 
0935000005 
0683000005 
0684000005 
0680000005 
067300000S 
068800000S 
093600000S 
064900000S 
069900000S 
067000000S 
0689000005^^ 
..0654000005^P 
070000000S 
0659000005 
0682000005 
068700000S 
0701000005 
0671000005 
0679000005 
066100000S 
066900000S 
067400000S 
068500000S 
0663000005 
0665000005 
066200000S 
0693000005 
0675000005 
0664000005 

2 COPIES TO Environmental Resources Mgmt. 
1 COPY TO Calgon Carbon Corporation 
1 COPY TO Data Package Group 

ATTN:' David Blye 
ATTN: Joe Bellissimo 

>w«r,ean .laocianon 'or 
itorv Aceraoitation 

iicai a.oioqicai 4 Enrironntomai 
ot Ttating. 

Mer-Of ' ^ f i . t r Csure i^ i ' 
- a t o * " : » p ' .aooraiorei ' ne' 

C002S58A 

Saa Ravaraa SIda For Explanation 
Of Symbola And Abbraviatlona And 
Our Standard Tarma And Condltlona 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Revieved and Approved by: 

Richard S. Rodgers, 3.5. 
Group Leader, GC/MS 



£ancaster£abomto. rtes NrORPDHATFn 

LU- Saa»U, Ma . EL 1364273 

Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

SCP, Carlstadt (Calgon Carbon) Influent Vater 
Collected on 03/01/89 at 1130 by JB 

TCL Pesticides 
Alpha BHC 
Beta BHC 
Delta, BHC 
Gamma BHC - Lindane 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
DOB 
Endrin 
Endosulfan II 
DDD 
Endosulfan Sulfate 
DDT 
Endrin Ketone 
Methoxychlor 
Alpha Chlordane 
Gamma Chlordane 
Toxaphene 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCH-1254 
PCB-1260 

2 COPIES TO Environmental Resources Mgmt. 
1 COPY TO Calgon Carbon Corporation 
1 COPY TO Data Package Group 

: Vater 

RESULT 
AS RECEIVED 
< 5. 
< 2.5 
< 2.5 
< 2.5 
< 2.5 
< 2.5 
< 2.5 
< 0.5 
< 1. 
< 1. 
< 1. 
< 1. 
< 1. 
< I. 
< 1. 
< 1. 
< 5. 
< 5. 
< 5. 
< 10. 
< 25. 
< 50. 
< 50. 
< 25. 
< 25. 
< 10. 
< 10. 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

Date Reported 
Date Submitted 
Discard Date 
Collected by JB 
P.O. 
Rel. 

( 

802-01-07-

LIMIT OP 
QUANTITATION 

5. 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
0.5 
1 • 

1 • 

k a 

1 « 

1 • 
1 • 

X a 

X a 

5. 
5. 
5. 
10. 
25. 
50. 
50. 
25. 
25. 
10. 
10. 

3/20/39 
3/ 2/89 
4/20/39 

DUB 

Ua CODE 
0609000005 
061000000S 
0612000005 
0453000005 
0454000005 
0455000005 
0615000005 
0627000005 
046900000S 
061600000S 
047700000S 
062800000S 
061700000S 
062900000S 
0478000005 
0938000005 
062100000S 
1361000005 
1362000005 
0942000005 
0639000005 
0640000005 
064100000S 
064200000S 
0643000005 
064400000S 
064500000S 

ATTN: David Blye 
ATTN: Joe Bellissimo 

tmarican Anocianon 'or 
atorv Aceraottatton 

ntcat. Sioioqicai 4 Envtronmontai 
•I laaiinq 

M«moor ArT,.,rican Cour^Cil Ot * ' . ^ 
'^aootnatnt LJOoraiorm " z 

Saa Ravaraa SIda For Explanation 
Of Symbola And Abbraviatlona And 
Our Standard Tarma And Condltlona 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Revieved and Approved by: 

Charles J. Neslund, B.S. 
Group Leader, Pesticides/PCB's 

00S65S 



£ancaster£abomtories NroRPORArpn 
evj«-w..r.-i 

Environ., Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

SCP, Carlstadt (Calgon Carbon) Influent Vater 
Collected on 03/01/89 at 1130 by JB 

LLL- :)!*. SL' 1364273 

Date Reported 3/20/39 
Date Submitted 3/ 2/89 
Discard Date 4/20/89 
Collected by JB 
P.O. 802-01-07-OlJB 
Rel. 

ANALYSIS 
Beryllium 
Chromium 
Copper 
Mercury 
Nickel 
Silver 
Zinc 
TCL Volatiles 
TCL Semi-Volatiles 
TCL Seal-Volatiles (cont) 
TCL Pesticides 
Arsenic (furnace method) 

2 COPIES TO Environmental Resources Mgmt. 
1 COPT TO Calgon Carbon Corporation 
I COPT TO Data Package Group 

RBSULTi 
AS RECEIVED 
< 5. 
30. 

< 20. 
1.2 ; 

60. 
< 10. 
40. 1 

' 

10. j 
1 

t. ATTN: 
ATTN: 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
attached 
attached 
attached 
attached 
ug/1 

David Blye 
Joe Bellissimo 

UMIT OP 
QUANTITATION 

5. 
10. 
20. 
0.4 
40. 
10. 
20. 

10. 

LAB CODE 
0247013005 
025101300S 
0253013005 
025902500S 
0261013005 
0266013005 
0272013005 
0922260005 
092352500S 
092400000S 
093723000S 
104503000S 

A 

•narvan Ataocianan ' V 
iiery Aceraoiiavon 

nicai Siotoqieai 4 Envwomnontat 
• ot laaiinq 

'.••f-Olr in<«r.c*» Coureil of ' T i ^ 
- •JOOenoer- ' . iOOraiorwt .ne, 

135 007C6D ©g^g® ^A133800 

Saa Ravaraa SIda For Explanation 
Of Symbola And Abbraviatlona And 
Our Standard Tarma And Condltlona 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Revieved and Approved by: 

Lee A. Seats, B.S. Mgr. 
Inorganic Analysis 



£ancaster£abomtories. NroRPORArrn 
mmmm 
auaHn 2 = 

Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

SCP, Carlstadt (Calgon Carbon) Effluent #1 
Composite Vater Sample 
Collected on 03/01/89 at 1130 by JB 

ANALYSIS 
.Beryllium 
, Chromium 
Copper 
Mercury ' 
Nickel 
Silver 
Zinc 
TCL Pesticides 
Arsenic (furnace method) 

L U Sample No. EL 1364279 

Date Reported 3/20/39 
Date Submitted 3/ 2/39 
Discard Date 4/20/89 
Collected by JB 
P.O. 802-01-07-OlJB 
Rel. 

RESULT 
AS RECEIVED 
< 5. 
< 10. 
< 20. 

0.6 
40. 

< 10. 
< 20. 

20. 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
attached 
ug/1 

UMIT OP 
QUANTITATION 

5. 
10. 
20. 
0.2 
40. 
10. 
20. 

10. 

LAB CODE 
0247013005 
0251012005 
0253013005 
0259025005 
026101300S 
0266013005 
0272013005 
0937230005 
1045030005 

2 COPIES TO Environmental Resources Mgmt. 
1 COPY TO Calgon Carbon Corporation 
1 COPY TO Data Package Group 

ATTN: David Blye 
ATTN: Joe Bellissimo 

•African A«sociation 'or 
i t o r v Accreoitation 

• \ \ 3tQiQqic*t 4 £rt<<irQnm«ntii 
t t l i n g 

"Z909r (2€* " - dOOra iO"« ''C 

135 00767 105.00 046800 

Saa Ravarsa SIda For Explanation 
Of Symbola And Abbraviatlona And 
Our Standard Tarma And Condltlona 

'Respectfully Submitted 
Lancaster Laboratories. I.ic. 
Revieved and Approved y / : 

Lee A. Seats, B.S. Mgr. 
Inorganic Analysis 

OOtMQ 



£ancaster£abomtori' iNf:nnpnRATFn 
rj^Jun-"^r"*,-'- =. >.t? 

Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

SCP, Carlstadt (Calgon Carbon) Effluent #1 
Composite Vater Sample 
Collected on 03/01/89 at 1130 by JB 

LLL. S M B ^ W N O W E L 136427 » 

Date Reported 3/20/89 
Date Submitted 3/ 2/89 
Discard Date 4/20/89 
Collected by JB 
P.O. 802-01-07-OlJB 
Rel. 

TCL Pesticides 
Alpha BHC 
Beta BHC 
Delta BHC 
Gamma BHC • Lindane 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
DDE 
Endrin 
Endosulfan II 
DDD 
Endosulfan Sulfate 
DDT 
Endrin Ketone 
Methoxychlor 
Alpha Chlordane 
Gamma Chlordane 
Toxaphene 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 

RESULT 
AS RECEIVEO 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
5. 
5. 
5. 

< 10. 
< 5. 
< 5. 
< 5. 
< 5. 
< 5. 
< 10. 
< 10. 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

2 COPIES TO Environmental Resources Mgmt. 
1 COPY TO Calgon Carbon Corporation 
1 COPY TO Data Package Group 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

UMIT OP 
QUANTITATION 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
5. 
5. 
5. 
10. 
5. 
5. 
5. 
5. 
5. 
10. 
10. 

LAB CODE 
0609000005 
061000000S 
0612000005 
0453000005 
0454000005 
045500000S 
0615000005 
0627000005 
046900000S 
061600000S 
047700000S 
062800000S 
061700CCOS 
062900000S 
047800000S 
093800000 
062100000 
136100000S 
1362000005 
094200000S 
0639000005 
0640000005 
0641000005 
06420G000S 
064300000S 
0644000005 
064500000S 

IB 

ATTN: David Blye 
ATTN: Joe Bellissimo 

>rtf«rican A i i o c i a n o n 'or 
atorv Accreoitatioff 

*ticai. Sioioqicai A £rt«ironm««tUM 

<-002660/I 

'JWoar An-arieip Council,0' 
"a iot r 'Otn i ' . iooraiann "c 

Saa Ravaraa SIda For Explanation 
Of SymtMla And Abbraviatlona And 
Our Standard Tarma And Condltlona 

Respectfully Submitted 
Lancaster Laboratories, :.-:c. 
Revieved and Approved by: 

Charles J. Neslund, B.S. 
Group Leader, Pesticides'?C3's 



£ancaster£abomtori( 

Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

SCP, Carlstadt (Calgon Carbon) Effluent #2 
Composite Vater Sample 
Collected on 03/01/89 at 1130 by JB 

ANALYSIS 
.Beryllium 
Chromium 
Copper 
Mercury 
Nickel 
Silver 
Zinc 
TCL Pesticides 
Arsenic (furnace method) 

iNcnnpnRATFn 

L U Sample No. EL 1364230 

n 

RESULT 
AS RECEIVED 
< 5. 
20. 

< 20. 
0.5 
60. 

< 10. 
< 20. 

10. 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
attached 
ug/1 

Date Reported 
Date Submitted 
Discard Date 
Collected by JB 
P.O. 
Rel. 

802-01-07-( 

UMIT OP 
QUANTITATION 

5. 
10. 
20. 
0.2 
40. 
10. 
20. 

10. 

3/20/89 
3/ 2/89 
4/20/39 

DUB 

LAB CODE 
0247013005 
0251013005 
0253013005 
0259025G0S 
G261G1300S 
0266013005 
0272013COS 
0937230005 
104503000S 

2 COPIES TO Environmental Resources Mgat. 
1 COPY TO Calgon Carbon Corporation 
1 COPY TO Data Package Group 

ATTN: David Blye 
ATTN: Joe Bellissimo 

!i-/>'?v 

^ t f - c a n AisociaiiOf^ 'or 
i torv Accrooitanon 
*a) 3>oto9tcat 4 Environmental 

• U P 
'^•f^ae* Ar^fficar C-'-'^ci' o* 

135 00767 105.00 046800 

Saa Ravaraa SIda For Explanation 
Of Symbola And Abbraviatlona And 
Our Standard Tarma And Condltlona 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Revieved and Approved by: 

Lee A. Seats, B.S. 
Inorganic Analysis 

Mgr, 
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LLI SaaftÛ ilft. SL 13^4280 

Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

SCP, Carlstadt (Calgon Carbon) 
Composite Vater Sample 
Collected on 03/01/89 at 1130 I 

TCL Pesticides 
Alpha BHC 
Beta BHC 
Delta BHC 
Gamma BHC - Lindane 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
DDE 
Bndrin 
Endosulfan II 
DOO 
Endosulfan Sulfate 
DDT 
Bndrin Ketone 
Methoxychlor 
Alpha Chlordane 
Gamma Chlordane 
Toxaphene 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1243 
PCB-1254 
PCB-1260 

Date Reported 3/20/89 
Date Submitted 3/ 2/89 
Discard Date 4/20/89 
Collected by JB 

Effluent #2 

y JB 
RESULT 

AS RECEIVEO 
< 2.5 
< 2.5 
< 2.5 
< 2.5 
< 2.5 
< 2.5 
< 0.5 
< 0.5 
< 1. 
< 1. 
< 1. 
< 1. 
< 1. 
< 1. 
< 1. 
< 1. 
< 5. 
< 5. 
< 5. 
< 10. 
< 25. 
< 25. 
< 25. 
< 25. 
< 25. 
< 10. 
< 10. 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

P.O. 802-01-07-( 
Rel. 

UMIT -OP 
QUANTITATION 

2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
0.5 
0.5 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
5. 
5. 
5. 
10. 
25. 
25. 
25. 
25. 
25. 
10. 
10. 

DUB 

LAB CODE 
0609000005 
061000000S 
0612000005 
0453000005 
0454000005 
0455000005 
0615000005 
0627000005 
046900000S 
061600000S 
047700000S 
062800000S 
061700000S 
062900000S 
0478000005 
093800000SI 
062100000S 
1361000005 
1362000005 
0942000005 
0639000005 
0640000005 
0641000005 
0642000005 
064300000S 
0644000005 
0645000005 

2 COPIES TO Environmental Resources Mgmt. 
1 COPY TO Calgon Carbon Corporation 
1 COPY TO Data Package Group 

ATTN: David Blye 
ATTN: Joe Bellissimo 

^ • n e a n Asaocianon 'or 
rorv Accraoiranon 

cai. aiOiOQicai A £nvironfn«mai 
-* t t f l t inq 

^•m\ 
vi«rt<o«r Amanean Cour^ii ot ^ 
" l i i o^no im v i oo r ronw ne # •? 

002661/j 

Saa Ravaraa SIda For Explanation 
Of SymtMla And Abbraviatlona And 
Our Standard Tarma And Condltlona 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Revieved and Approved by: 

Charles J. Neslund, B.S. 
Group Leader, Pesticides/PCB's 
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1. OBJECTIVE 

To remove volatile organic compounds from ground water using steam 
stripping. The composition of the ground water was as shown in Table 
1. 

2. EXPERIMENTAL 

The general arrangement of the stripping column and associated 
equipment was as shown in the accompanying figure. 

The column was packed to a height of 10 theoretical plates with 1/8" 
diameter Borad rings (double wrapped stainless steel gauze). 

The column was fitted with thermocouples mounted against the column 
wall and on the exterior of the lagging thus enabling the differential 
temperature between the internal and external surfaces of the lagged 
column to be measured. The column was operated adiabatically by 
application of electrical energy to the column heater jacket. 

Electrical energy to the thermosyphon reboiler was measured using a 
digital voltmeter/ammeter. 

All condensers for vapor and product cooling were of the double 
surface type. 

The feed puinp was a positive displacement unit with a maximum 
delivery rate of 1.5 1/h. 

2.1 Run 1 

The mean operating conditions for the run were: 

Feed rate - 710 g/hr 
"Reflux" rate - 779 g/hr 
Overhead product - 109.6 g/hr 
Base product - 59 3.9 g/hr 
Heat input to reboiler - 120 Watts 

1720.8 cal/min 
Feed preheat temperature - 98"C 
Overhead product temperature - 98.9"C 

®0t663i? 
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2.1.1 Mass Balance 

Feed 

•Measured 
"reflux" 

1558.7g 

Overhead product 
TT^TTg 

Boil-up (calculated) 

219.1 
138.7 (1558.7 - % 2 0 
357.8g 

1> Base product 
1187.cig 

Heat input 

206.5 K cal. 
Boiler efficiency 93.6% 

L/V based on feed/overhead 

L/V to include heat losses in column 

6.48 

= 4.36 

2.1.2 Comments -
1) Althbucfh the column was operated adiabatically there is a 

discrepancy between the measured reflux and theoretical value, 
This may be due to: i. condensation in the still head. 

ii. hold-up in the reboiler. 
2) Very heavy scaling of all heat transfer surfaces occured, the 

scale subsequently being identified as calcium carbonate. 
3) The run was aborted due to a blocked feed pump after two (2) 

hours. 
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2.2 Run 2 

The equipment used was as in Run 1 with the addition of a heating 
jacket on the still head to avoid condensation. 

The mean operating conditions for the run were: 

Feed rate 
"Reflux" rate 
Overhead product 
Base product 
Heat input to reboiler 

Feed preheat temperature 
Superheat at still head 
Overhead temperature 

2.2.1 Mass Balance 

- 928.6 g /hr 
- 990.5 g/hr 
- 102.9 g /hr 
- 816.9 g/hr 
- 81.0 8 Watts 

1162.7 ca l /min 
- ga.s'c 
- 7 - 10 c° 
- 107-110''C 

Feed > 

Measured 
" r e f l u x " 
31+66. Bg 

W 

Heat i npu t 
SnTT^KTal. 
B o i l e r e f f i c i e n c y 86.6% 

t-̂  Overhead c r o d u c 
3b0.1g 

Boil-up (calculated) 

360.1 
216.8 (31+66.5 - 3250) 
576.9g 

C> Base oroc'. 
2559.3g 

L/V based on feed/overhead 9.02 

L/V based on hea t input with 
86.6% b o i l e r e f f i c i e n c y = 8 .3 

002664 



-4-

ANALYTICAL RESULTS 

Representative samples of the base product from Runs 1 and 2 were 
submitted to ERM for analysis. The following results were reported. 

Constituent Feed Run 1 Run 2 

Methylene chloride 
Acetone 
Chloroform 
1,2-dichloroethane 
2-butanone 
Trichloroethylene 
Toluene 
Tetrachloroethylene 
Phenol 
Bis(2-chloroethyl)ether 
Benzyl alcohol 
1,2-dichlorobenzene 
2-methyl phenol 
4-methyl phenol 
Nitrobenzene 
Iso-phorone 
2,4-dimethylphenol 
Benzonic acid 
2,4-dichlorophenol 
Naphthalene 
Dimethyl phthalate 
Di-n-butylphthalate 
Bis(2-ethylhexyl)phthalate 
Arachlor 1232 
Arachlor 1254 

29 
90 
130 
160 
720 
46 
32 
? 
5 
18 
1 
0.3 
0.4 
2.8 
46 
1.8 
0.7 
3.2 
0.2 
0.2 
0.4 
0.3 
2.6 
2.6 
0.16 

0.025 
0.29 

n 
n 

0.06 
0.058 
0.034 
0.03 
3.8 

n 
0.88 

n 
0.26 
2.6 
0.007 
0.1 
0.2 
3.1 
0.22 

n 
n 
n 

0.8 
n 
n 

.d. 

.d. 

.d. 

.d. 

.d. 

.d. 

.d. 

.d. 

.d. 

n.d 
0.2 

n.d 
n .d 
n.d 
n .d 
n .d 
n .d 

3.6 
n .d 

0.88 
n .d 

0..28 
2.7 
0.06 
0.19 d 
0.28 1 
4.0 
0.18 

n .d 
n.d 
n .d 

2.2 
n.d 
n.d 

n.d. - none detected 

0C265IVA 
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4. CONCLUSIONS 

The work has shown that steam stripping the ground water using an 
L/V of 9:1 results in a dramatic reduction in' the volatile organic 
constituents present. However, until acceptance criteria are laid 
down, further comment on the overall acceptability of the process 
cannot be made. It must be highlighted that the water is extremely 
"hard" and will cause fouling of all heating surfaces. Due cognizance 
of/,this must be taken into account in any design study for a full scale 
plant. 

C T Cowan ~ -

002665 
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TIME SHEET 

Erection of column and precommissioning 1 day 
Two (2) runs § 1 per day 2 days 
Clean-up and reporting 2 days 

5 days 



C o m p o u n d 

VATZA ;XB«Z AQU:rZ% SAM?LI}fG 0A7X 
SCP/CXIU.STAOT, KXW JSRSET 

A T c r a g e M a x l a u a 
C o a c e n c r a t i o a C o n c a a r r a s i 

« c / l m o / I 
on Mumber of 

O c c u r r e n c e s 

V o l a & i l e O r g a n i c s 

cnioroform 
1,2 dichloroethane 
trichloroet.'iyiane 
1,1,2,2-tetrachioroetnane 
tecrac.Moroethylene 
1,1-dic.Moroethyiene 
benzene 
viayl ciilorida 
2-bucanona (MSXJ 
tran3-l, 2-dichloroet,hylene 
chlorobenzene 
coiuene . 
1,l-dichioroethane 
.•nethylene chloride 
1,2-diehlorobenzene 
1,1,l-trichloroethane 
ethylbenzene 
chloroethane 
total xylenes 

Subtotal 

Seni-volatile Organics 

304 
221 
72.2 
4.40 
16.9 
0.400 
3.48 
3.36 
648 

17.1 
3.57 
26.3 
3.08 
53.9 
0.076 
35. 4 
2.02 
2.42 
13.20 
1431.0 

614 
473 
151 

7.35 
24.5 
0.400 
6.33 
7.29 
2000 

. 64.7 
6.56 
90.9 
11.7 
200 

0.192 
31.2 
3.90 
2.42 
35.5 

3733.0 

4 
4 
3 
4 
3 
1 

10 
9 
5 

2 
14 
•8 
10 
12 
3 
S 
1 

2 

b i s ( 2 - c h l o r o e t t h y l ) e t h e r 
benzota]pyrene 
b i a ( 2 - e t h y l h e x y l ) p h t h a l a t e 
2 , 4 - d i a e t h y l ? h e n o l 
phenol 
diethyl phthalate 
2,4-dichlorophenol 
di-a-butyiphthalate 
2-chloronaphthalene 
2-chlorophenol 
2-Ritrophenol 
acenaphthene 
acenaphthylene 
anthracene 
benzotbIfluoranthene 
butylbenzyl phthalate 
chrysene 
dir te thyl p h t h a l a t e 
f luo ran thene 
f luorene 
indeno[1,2,3-c,d]pyrene 
isophorone 
naphthalene 
nitrobenzene 
p.'tenanthrona 
pyrene 

Subtotal 

1.32 
0 
0 
0 

090 
269 
275 
3.46 
0 
0 
0 
0 
0 

.216 

.349 

.155 
019 
.016 

0.0045 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 

.013 

.040 

.126 

.141 

.010 

.088 

.316 

.091 

.070 

.060 
2.61 
.132 
42.5 
.315 
.223 

0. 
0. 
c 
] 

0 
0 
0 
0 
c 
0.( 
0 
0 
0 
0 
c 
0 
0 
0 
0 
0 

0 
0 

..39 
090 
634 
109 
.7 .1 
41S 
463 
313 
019 
.013 
5045 
040 
.07 4 
.126 
.141 
.010 
.083 
.316 
.266 
.133 
.060 
3.45 
1.22 
57.9 
.520 
.223 

11 
14 
2 
2 

52.9 91.3 
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'/I ANALYSIS REPORT 

£ancaster£abomtork ^ \ / W W IfX^tJW^WI^-'W 0 ' > . ^ % ^ W % ^ \ ^ W \ ^ m § / \ ^ W »Cx../ INCORPORATED 

" ^ r - ^ v--?»S!f»>Jft»*»«BBa^^ - .'- ' ••••• .'.".:;^--'* 

..̂.•̂.. - • .....LLI SaB̂ la..N<̂  SL I1S7732 

Environ. Resources Management Date 
855 Springdale Drive Date 

Reported 2/24/89 
Submitted 2/10/89 

Exton, PA 19341-2843 Discard Date 3/27/89 
Collected by SA 

15255 SCP Carlstadt Raw (Peed) Water Sample P.O. 
Collected on 02/07/89 by SA/PB (APV Crepaco, Inc.) Rel. 

RESULT 
ANALYSIS AS RECBIVBD 
TCL Volatiles attached 
TCL Semi-Volatiles attached 
TCL Semi-Volatiles (cont) attached 
TCL Pesticides attached 

802-01-07-01 SA/FN 

LIMIT OP 
QUANTITATION LAB CODE 

092226000S 
092352500S 
092400000S 
09372300OS 

2 COPIES TO Environmental Resources Mgmt. 
1 COPY TO APV Crepaco, Inc. 
1 COPY TO Data Package Group 

ATTN: David Blye 
ATTN: Tony Cooper 

i s £ ^ ^ -

fcB 9 (\ '^^ ' 

.*'can Association 'or 
.fv AcerMitauon 

jai. Sioiogicai & Environmental 
'-•tds or tmmg 

*-'e^oe' A'^ef'Can Caunc" o' ' 

223 00767 130.00 114500 

S«« Revvrs* Sid* For Explanation 
Of Symbols And Abbrvvlatlona And 
Our Standard Terma And Conditions 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Reviewed and Approved by: 

Richard S. Rodgers, B.S. 
Group j Leader', j GC/MS • 



ANALYSIS REPORT 

£ancaster£abomti ones lOJCORPOBATeO 

-..s-.«r5jtf^V aeei^i -^->^:.^v£^.r '̂;..ia iiri»ii wJL1iiS»!!ifliiibiaOn,^I i ? n^^;.;^.. 
Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

15255 SCP Carlstadt Raw (Feed) Vater Sample 
Collected on 02/07/89 by SA/FH (APV Crepaco, Inc.) 

Date Reported 2/24/89 
Date Submitted 2/10/89 
Discard Date 3/27/89 
Collected by SA 
P.O. 802-01-07-01 SA/FN 
Rel. 

TCL Volatiles 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans•1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Broffiodichloromethane 
1,2'Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Di bromochlorome thane 
1,1,2-Trichloroethane 
Benzene 
trans•1,3-Dichloropropene 
Bromoform 
4 -Methyl•2•Pentanone 
2 -Hexanone 
Tetrachloroethene 
1,1,2,2•Te t rachloroe thane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylenes (total) 

RESULT 
AS RECEIVED 

< 50,000. 
< 50,000. 
< 50,000. 
< 50,000. 
29,000. 
90,000. 

< 25,000. 
< 25,000. 
< 25,000. 
< 25,000. 
130,000. 
160,000. 
720,000. 
< 25,000. 
< 25,000. 
< 50,000. 
< 25,000. 
< 25,000. 
< 25,000. 
46,000. 

< 25,000. 
< 25,000. 
< 25,000. 
< 25,000. 
< 25,000. 
< 50,000. 
< 50,000. 
< 25,000. 
< 25,000. 
32,000. 

< 25,000. 
< 25,000. 
< 25,000. 
< 25,000. 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

LIMIT OP 
QUANTITATION LAB CODE 

50000. 
50000. 
50000. 
50000. 
25000. 
50000. 
25000. 
25000. 
25000. 
25000. 
25000. 
25000. 
50000. 
25000. 
25000. 
50000. 
25000. 
25000. 
25000. 
25000. 
25000. 
25000. 
25000. 
25000. 
25000. 
50000. 
50000. 
25000. 
25000. 
25000. 
25000. 
25000. 
25000. 
25000. 

082700000S 
082800000S 
082900000S 
083000000S 
0831000005 
091400000S 
091500000S 
083200000S 
083300000S 
083400000S 
083500000S 
083600000S 
091600000S, 
083700000| 
083800000^ 
091700000S 
083900000S 
084000000S 
084400000S 
084200000S 
084600000S 
084500000S 
084300000S 
084100000S 
084700000S 
091900000S 
091800000S 
084800000S 
084900000S 
0850000Q0S 
085100000S 
085200000S 
-.092000000S 
092100000S 

^ 

2 COPIES TO Environmental Resources Mgmt. 
1 COPY TO APV Crepaco, Inc. 

ATTN: David Blye 
ATTN: Tony Cooper 

«f<ean Assoeianon 'or 
;rv Accr to i ia t ion 

.a i 3io<ogic«> & ErrvironrnvnTtl 
' ' t i os o( t ta tmg 

v e n " O t f Ai^tfficar* Couftcn ot " " ^ ^ 

tO026i8/A 

S«« Ravars* SIda For Explanation 
Of Symbola And Abbreviations And 
Our Standard Terms And Conditions 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Reviewed and Approved by: 

Timothy S. Oostdylc, B.A. 
Group Leader, GC/MS Volacil es 



f\ ANALYSIS REPORT 

£ancaster£abomtorjes INCORPORATED 

Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

15255 SCP Carlstadt Raw (Feed) Vater Sample 
Collected on 02/07/89 by SA/FH (APV Crepaco, Inc.) 

TCL Volatiles 
1 COPY TO Data Package Group 

RESULT 
AS RECEIVED 

,^^.LLL:^Saa»lA.No..EL 1352732, 

Date Reported 2/24/89 
Date Submitted 2/10/39 
Discard Date 3/27/89 
Collected by SA 
P.O. 802-01-07-01 SA/FN 
Rel. 

LIMIT OF 
QUANTITATION LAB CODE 

can Associatton 'or 
/ Accr td i ta l ion 

_.i 3io<ogicai A Environmental 
...OS of raaiing. 

Respectfully Submitted 
Lancaster Laboratories, 
Reviewed auid Approved by: 

nc. 

Mefpoer 4rref>car Council of " * , ^ 
-::*oer(jer".30oraiories nc 

See Reverse Side For Explanation 
Of Symbols And Abbreviations And 
Our Standard Terms And Conditions 

Timothy S. Oostdyk, 3..-̂ . 
Group Leader, GC/MS_Vjj*&:iles 



ANALYSIS REPORT 

£ancaster£abomtorie INCClRPOHATEn 

•^•'. ?'"-.u*p;'mi'i-'-:'tTgg^. 
D 4 

4: '̂.--, t-ervv -•^^-^^^^S^«?^|^ir^*^-I357732-

Environ,;! Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

15255 SCP Carlstadt Raw (Feed) Vater Sample 
Collected on 02/07/89 by SA/FH (APV Crepaco, Inc.) 

Date Reported 2/24/89 
Date Submitted 2/10/89 
Discard Date 3/27/89 
Collected by SA 
P.O. 802-01-07-01 SA/FN 
Rel. 

TCL Semi-Volatiles 
phenol 
bis (2-chloroethyl) ether 
2-chlorophenol 
1,3-dichlorobenzene 
1,4-dichlorobenzene 
benzyl alcohol 
1,2-dichlorobenzene 
2-methylphenol 
bis (2-cixloroisopropyl) ether 
4-methylphenol 
N•ni trosodi•n•propylamine 
hexachloroethane 
nitrobenzene 
isophorone 
2-nitrophenol 
2,4 - dimethylphenol 
benzoic acid 
bis (2-chloroethoxy) methane 
2,4 -dichlorophenol 
1,2,4-trichlorobenzene 
naphthalene 
4-chloroaniline 
hexachlorobutadiene 
4 -chloro•3•me thylphenol 
2 - methylnaphthalene 
hexachlorocyclopentadiene 
2,4,6-trichlorophenol 
2,4,5-trichlorophenol 
2•chloronaphthalene 
2-nitroaniline 
dimethyl phthalate 
acenaphthylene 

RESULT 
AS RECEIVED 
5,000. 
18,000. 
< 100. 
< 100. 
< 100. 
1,000. 

300. 
400. 

< 100. 
2,800. 
< 100. 
< 100. 

46,000. 
1,800. 
< 100. 

700. 
3,200. 
< 100. 

200. 
< 100. 

200. 
< 100. 
< 100. 
< 100. 
< 100. 
< 100. 
< 100. 
< 500. 
< 100. 
< 500. 

400. 
< 100. 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
Uff/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

LIMIT OP 
QUANTITATION LAB CODE 
2000. 
2000. 
100. 
100. 
100. 
100. 
100. 
100. 
100. 
100. 
100. 
100. 

2000. 
100. 
100. 
100. 
500. 
100. 
100. 
100. 
100. 
100. 
100. 
100. 
100. 
100. 
100. 
500. 
100. 
500. 
100. 
100. 

•065500000S 
Q6670000QS 
064600000S 
067700000S 
067800G00S 
092600000S 
067600000S 
092700000S 
066800000S 
092800000S 
0698Q0000S 
069200000^ 
069600000:1 
0694000005* 
065100000S 
Q64800000S 
092900000S 
0666QQ000S 
064700000S 
070200000S 
069500000S 
093000000S 
06900GOOOS 
065300000S 
09310O0OOS 
069100000S 
06560000GS 
09320OOOOS 
0672COOOOS 
0933QOOOOS 
068100000S 
0653C0G00S 

2 COPIES TO Environmental Resources Mgmt. 
1 COPY TO APV Crepaco, Inc. 
1 COPY TO Data Package Group 

ATTN: David Blye 
ATTN: Tony Cooper 

«f'can Association *or 
3rv Accrwitation 

cat Bioiogicai & £nvrronm«ntai 
* ffias Of ' t t l t n g 

' . ^ • 

'.(tffroef AT'encan CaurcH of " 

»-002.i:6t^ 

See Reverse Side For Explanation 
Of Symbols And Abbreviations And 
Our Standard Terms And Conditions 

Respectfully Submitted 
Lancaster Laboratories, I.-'.c. 
Reviewed and Approved by: 

Richard S. Rodgers, B.S. 
Group Leader, GC/MS 



£ancaster£ahomtorJe INCtlBPOHATED 

.9K254a 0 4 3 

Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

15255 SCP Carlstadt Raw (Feed) Vater Sample 
Collected on 02/07/89 by SA/FH (APV Crepaco, Inc.) 

L U Sample No. EL 1357732 

Date Reported 2/24/89 
Date Submitted 2/10/89 
Discard Date 3/27/89 
Collected by SA 
P.O. 802-01-07-01 SA/FN 
Rel. 

TCL Semi-Volatiles (cont) 
3.-nitroaniline 
acenaphthene 
2,4-dini trophenol 
4-nitrophenol 
dibenzofuran 
2',.,4 • dini tro toluene 
2','6 • dini tro toluene 
diethyl phthalate 
4-chlorophenyl phenyl ether 
fluorene 
4-nitroaniline 
2•methyl-4,6 -dini trophenol 
N-ni trosodiphenylamine 
4-bromophenyl phenyl ether 
hexachlorobenzene 
pentachlorophenol 
phenanthrene 
anthracene 
di-n-butyl phthalate 
fluoranthene 
pyrene 
butyl benzyl phthalate 
3,3'-dichlorobenzidine 
benzo (a) anthracene 
bis (2-ethylhexyl) phthalate 
chrysene 
di-n-octyl phthalate 
benzo (b) fluoranthene 
benzo (K) fluoranthene 
benzo (a) pyrene 
indeno (1,2,3 -cd) pyrene 
dibenzo (a,h) anthracene 
benzo (ghi) perylene 

RESULT 
AS RECEIVED 

LIMIT OF 
QUANTITATION LAB CODE 

500. 
100. 
500. 
500. 
100. 
100. 
100. 
100. 
100. 
100. 
500. 
500. 
100. 
100. 
100. 
500. 
100. 
100. 
300. 
100. 
100. 
100. 
200. 
100. 

2,600. 

100. 
100. 
100. 
100. 
100. 
100. 
100. 
100. 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

500. 
100. 
500. 
500. 
100. 
100. 
IGO. 
100. 
100. 
100. 
500. 
500. 
100. 
100. 
100. 
500. 
100. 
100. 
100. 
100. 
100. 
100. 
200. 
100. 
100. 
100. 
100. 
100. 
100. 
100. 
100. 
100. 
100. 

093400000S 
06570G00GS 
0650G000GS 
06520GG0GS 
09350GGGGS 
063300000S 
G6840GGGGS 
OeaOGGGGGS 
G67300GOGS 
0688G0GGGS 
093600000S 
G6490GGGGS 
G6990GG0GS 
G67000000S 
068900000S 
065400GGGS 
G7GG00GGGS 
G659GGG0GS 
068200000S 
0687GGG0GS 
0701GGGOGS 
G671GGGGGS 
06790GGGGS 
066100000S 
G669GGGG0S 
G674GG00GS 
0685GGG0GS 
06630GG0GS 
066500000S 
0662GGG0GS 
06930GG00S 
067500000S 
06640GGGGS 

2 COPIES TO Environmental Resources Mgmt, 
I COPY TO APV Crepaco, Inc. 
1 COPY TO Data Package Group 

ATTN: David Blye 
ATTN: Tony Cooper 

' " can Association for 
rv Accreci iat ion 

.JI 3'Oiogicai 4 Enwironrntmal 
u i of casting 

MWi 

Mef^oer A'^.iricap Csuncit 0' t ^ 

See Reverse Side For Explanation 
Of Symbols And Abbreviations And 
Our Standard Terms And Conditions 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Reviewed and Approved-by: 

Richard S. Rodgers, B.S. 
Group Leader, GC/MS. 

0<)t670 
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Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

15255 SCP Carlstadt Raw (Feed) Vater Sample 
Collected on 02/07/89 by SA/FH (APV Crepaco, Inc.) 

LLI Sample No. EL 1357732 

Date Reported 2/24/89 
Date Submitted 2/10/89 
Discard Date 3/27/89 
Collected by SA 
P.O. 802-01-07-01 SA/FN 
Rel. 

TCL Pesticides 
Alpha BHC 
Beta BHC 
Delta BHC 
Gamma BHC • Lindane 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
DDE 
Endrin 
Endosulfan II 
DDD 
Endosulfan Sulfate 
DDT 
Endrin Ketone 
Methoxychlor 
Alpha Chlordane 
Gamma Chlordane 
Toxaphene 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 

RESULT 
AS RECEIVED 
< 25. 
< 25. 
< 25. 
< 25. 
< 40. 
< 25. 
< 25. 
< 25. 
< 50. 
< 50. 
< 5. 
< 10. 
< 5. 
< 5. 
< 5. 
< 5. 
< 25. 
< 250. 
< 250. 
< 50. 

< 1,300. 
< 2,000. 
2,600. 

< 1,200. 
< 250. 

130. 
< 50. 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

LIMIT OF 
QUANTITATION LAB CODE 

25. 
25. 
25. 
25. 
40. 
25. 
25. 
25. 
50. 
50. 
5. 
10. 
5. 
5. 
5. 
5. 
25. 
250. 
250. 
50. 

1300. 
2000. 
500. 
1200. 
250. 
50. 
50. 

060900000S 
061GGG0GGS 
061200GQ0S 
04530GG00S 
G454Q00G0S 
G455G0000S 
G6150000GS 
G62700000S 
046900000S 
061600000S 
047700000S 
062800000S 
061700000:1 
062900000s' 
047800000S 
093800000S 
062100000S 
136100000S 
136200000S 
G94200000S 
063900000S 
064000000S 
064100000S 
064200000S 
064300000S 
064400000S 
064500000S 

2 COPIES TO Environmental Resources Mgmt. 
1 COPY TO APV Crepaco, Inc. 
1 COPY TO Data Package Group 

ATTN: David Blye 
ATTN: Tony Cooper 

^•ricin Association (or 
tofv Accrtoitalion 

cai Siotoqicai 4 environmental 
• r o i ot tasting ^0026?§A 

See Reverse Side For Explanation 
Of Symbols And Abbreviations And 
Our Standard Terms And Conditions 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Revieved and Approved by: 

Charles J. Neslund, B.S. 
Group Leader, Pesticides/PCB's 

•• jaetrav Laooraianas 



ANALYSIS REPORT 

£ancaster£abomtor. INCORPORAfFn 

-«!KV 

• " ^ • z ' " • - ' -

Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

15255 SCP Carlstadt Run 1 Base Product Vater Samp 
Collected on 02/06/89 at by SA/FH (APV Crepaco) 

LU- SaopÎ .. ilo^ SL 135.2733 • 

Date Reported 2/24/89 
Date Submitted 2/10/89 
Discard Date 3/27/39 
Collected by SA 
P.O. 802-01-07-01 SA/FN 
Rel. 

ANALYSIS 
TCL Volatiles 
TCli: Semi-Volatiles 
TCL Semi-Volatiles (cont) 
TCL Pesticides 

RESULT 
AS RECEIVED 

attached 
attached 
attached 
attached 

LIMIT OF 
QUANTITATION LAB CODE 

G92226GGGS 
0923525G0S 
09240GGGGS 
093723G00S 

2 COPIES TO Environmental Resources Mgmt. 
1 COPY TO APV Crepaco, Inc. 
I COPY TO Data Package Group 

ATTN: David Blye 
ATTN: Tony Cooper 

r<can Ataociation for 
i r i Aceraoitation 

..cai Sioiogicai A Env.ronfnantil 
.eios 0' faiting 

MiftfTOer A't',jr'Can Council Of 
-aeoeraert i.aoora!or'«j ne 

228 00767 130.00 114500 

See Reverse Side For Explanation 
Of Symbols And Abbreviations And 
Our Standard Terms And Conditions 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Reviewed and Approved by: 

Richard S. Rodgers, B.S. 
Group Leader, GC/MS 

mini 



ANALYSIS REPORT 

£ancaster£abomti ones NcnnpcnArFD 

LaocaeivPJtt. 

ir,*>)»jii;affs«Bartra«; 

Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

15255 SCP Carlstadt Run 1 Base Product Vater Samp 
Collected on 02/06/89 at by SA/FH (APV Crepaco) 

.^m-. 

Date Reported 2/24/89 
Date Submitted 2/10/89 
Discard Date 3/27/89 
Collected by SA 
P.O. 802-01-07-01 SA/FN 
Rel. 

TCL Volatiles 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans•1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trlchloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2•Dichloropropane 
cis -1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
t rans-1,3-Dichloropropene 
Bromoform 
4 - Me thyl- 2 - Pen tanone 
2•Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylenes (total) 

RESULT 
AS RECEIVED 
< 
< 
< 
< 
< 

* 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 

< 

< 
< 
< 
< 

50. 
50. 
50. 
50. 
25. 

290. 
25. 
25. 
25. 
25. 
25. 
25. 
60. 
25. 
25. 
50. 
25. 
25. 
25. 
58. 
25. 
25. 
25. 
25. 
25. 
50. 
50. 
30. 
25. 
34. 
25. 
25. 
25. 
25. 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

LIMIT OP 
QUANTITATION LAB CODE 

50. 
50. 
50. 
50. 
25. 
50. 
25. 
25. 
25. 
25. 
25. 
25. 
50. 
25. 
25. 
50. 
25. 
25. 
25. 
25. 
25. 
25. 
25. 
25. 
25. 
50. 
50. 
25. 
25. 
25. 
25. 
25. 
25. 
25. 

082700000S 
0828G00GGS 
0829G0GG0S 
083000000S 
0831GG0G0S 
G9140GGGGS 
0915G0GGGS 
083200000S 
083300000S 
G83400000S 
083500000S 
083600000S 
091600000^ 
08370G00GI 
083800000? 
0917GG000S 
0839GQ0GGS 
084000G0GS 
G84400G0GS 
G842GGG00S 
0846GGG0GS 
084500000S 
0843000G0S 
0841G00GGS 
084700GG0S 
G91900GG0S 
G9180000GS 
08480GGGGS 
084900000S 
G85G00GGGS 
0851GGG00S 
G852GGGGGS 
G92GGGGG0S 
G921GGGG0S 

The reporting limits for all compounds vere increased due to foaming of the 
sample during analysis. 

"•rican Association for 
3rv Aceraoiiation 
ai Sioiogicat A Environmamai 

«• <}' tasiinq. 

€^ 
yewot f Ar^urican Council of 
ntjecanaanf Lwaraionm mc 

e002671A 

See Reverse SIda For Explanation 
Of Symbols And Abbreviations And 
Our Standard Terms And Conditions 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Reviewed and Approved by: 

Timothy S. Oostdyk, B.A. 
Group Leader, GC/MS Volatiles 



£ancaster£abomtories gCORPORATEO • 

ANALYSIS REPORT 

timL^nji.i^ ^-T ; ' I \mi%'^<9^r'>f!tMm-.. -.itta.A 

V l ^ ^ v ' * ' * 

Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

15255 SCP Carlstadt Run 1 Base Product Vater Samp 
Collected on 02/06/89 at by SA/FH (APV Crepaco) 

Date Reported 2/24/89 
Date Submitted 2/10/89 
Discard Date 3/27/89 
Collected by SA 
P.O. 802-01-07-01 SA/FN 
Rel. 

TCL Volatiles 
RESULT 

AS RECEIVED 
LIMIT OF 
QUANTITATION LkZ CODE 

2 COPIES TO Environmental Resources Mgmt. ATTN: 
1 COPY TO APV Crepaco, Inc. ATTN: 
1 COPY TO Data Package Group 

David Blye 
Tony Cooper 

<can aaaociation 'or 
V aceraoitation 

.al 3ioi09ical A Environmtnril 
''•fda of teaiing. 

v(«ryo»r 4("e'.car Council ot " ^ 
- i t o v a t r " ..aooraiones nc 

See Reverse Side For Explanation 
Of Symbols And Abbreviations And 
Our Standard Terms And Conditions 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Reviewed and Approved by: 

Timothy S. Oostdyk, B.A. 
droilp-Leader, GC/MS Volatiles 

00^672 



ANALYSIS REPORT 

£ancaster£abomtone iNCORPORArpn 
.TJH%..<*W«W.-S 

• . . ' S ' t . " . a ^ . 

: . . ^ ^ . - . • ^ « - i . ^ ,/0[y 

Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

15255 SCP Carlstadt Run 1 Base Product Vater Samp 
Collected on 02/06/89 at by SA/FH (APV Crepaco) 

f |Upa,i3i»733-.-

Date Reported 2/24/89 
Date Submitted 2/10/89 
Discard Date 3/27/89 
Collected by SA 
P.O. 802-01-07-01 SA/FN 
Rel. 

TCL Semi-Volatiles 
phenol 
bis (2-chloroethyl) ether 
2-chlorophenol 
1,3 -dichlorobenzene 
1,4-dichlorobenzene 
benzyl alcohol 
1,2-dichlorobenzene 
2-methylphenol 
bis (2-chlorolsopropyl) ether 
4-methylphenol 
N-nltrosodi-n-propylamine 
hexachloroethane 
nitrobenzene 
isophorone 
2-nitrophenol 
2,4-dime thylphenol 
benzoic acid 
bis (2-chloroethoxy) methane 
2,4-dichlorophenol 
1,2,4-trichlorobenzene 
naphthalene 
4'Chloroaniline 
hexachlorobutadiene 
4'chloro•3•methylphenol 
2•methylnaphthalene 
hexachlorocyclopentadiene 
2,4,6-trichlorophenol 
2,4,5-trichlorophenol 
2•chloronaphthalene 
2-nitroanlline 
dimethyl phthalate 
acenaphthylene 

RESULT 
AS RECEIVED 
3,800. 
< 40. 
< 40. 
< 40. 
< 40. 
880. 
< 40. 
260. 
< 40. 
2,600. 
< 40. 
< 40. 

70. 
100. 
< 40. 
200. 

3,100. 
< 40. 
220. 
< 40. 
< 40. 
< 40. 
< 40. 
< 40. 
< 40. 
< 40. 
< 40. 
< 200. 
< 40. 
< 200. 
< 40. 
< 40. 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

. UMIT OP 
QUANTITATION LAB CODE 

800. 
40. 
40. 
40. 
40. 
40. 
40. 
40. 
40. 

800. 
40. 
40. 
40. 
40. 
40. 
40. 

200. 
40. 
40. 
40. 
40. 
40. 
40. 
40. 
40. 
40. 
40. 

200. 
40. 

200. 
40. 
40. 

G655000G0S 
066700GG0S 
G6460G000S 
067700GG0S 
067a000GGS 
G92600000S 
067600000S 
092700000S 
G668000G0S 
092800000S 
069800000S 
069200000S 
0696000005| 
06940000(1 
G65100000L' 
G64800000S 
092900000S 
G6660000GS 
0647000GOS 
G7G2000G0S 
069500000S 
093000000S 
069000000S 
065300000S 
093100000S 
0691000G0S 

- G656GOOGOS 
093200000S 
0672000G0S 
0933000GGS 
0681000GGS 
G6580GGGGS 

2 COPIES TO Environmental Resources Mgmt. 
1 COPY TO APV Crepaco, Inc. 
I COPY TO Data Package Group 

ATTN: David Blye 
ATTN: Tony Cooper 

arican Aaaoetaiion for 
orv Aeeraotiarton 

cat Sioiogicat & Environmvfi tai 
' • l a a ot taaiinQ 

^<ltn•Der Airaricar Council ot 
-3eo»ro«r i L300faion«» nc 

C002672A 

See Reverse Side For Explanation 
Of SymtMis And Abbreviations And 
Our Standard Terms And Conditions 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Reviewed and Approved by: 

Richard S. Rodgers, B.S. 
Group Leader, GC/MS 



ALYSIS REPORT 

£ancaster£abomton'es iNr.nnpoRAfcn 

'••"'Vteiiiaif-

Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

15255 SCP Carlstadt Run 1 Base Product Vater Samp 
Collected on 02/06/89 at by SA/FH (APV Crepaco) 

I L i i S a m ^ ^ i i ^ IL 1357733--

Date Reported 2/24/89 
Date Submitted 2/10/89 
Discard Date 3/27/89 
Collected by SA 
P.O. 802-01-07-01 SA/FN 
Rel. 

TCL SemiVVolatiles (cont) 
3-nitroaniline 
acenaphthene 
2,4 -dini trophenol 
4-nitrophenol 
dibenzofuran 
2,4-dini trotoluene 
2,6 -dini trotoluene 
diethyl phthalate 
4-chlorophenyl phenyl ether 
fluorene 
4-nitroaniline 
2•methyl-4,6-dini trophenol 
N-nitrosodiphenylamine 
4-bromophenyl phenyl ether 
hexachlorobenzene 
pentachlorophenol 
phenanthrene 
anthracene 
di-n-butyl phthalate 
fluoranthene 
pyrene 
butyl benzyl phthalate 
3,3' -dichlorobenzidine 
benzo (a) anthracene 
bis (2-ethylhexyl) phthalate 
chrysene 
di-n-octyl phthalate 
benzo (b) fluoranthene 
benzo (K) fluoranthene 
benzo (a) pyrene 
indeno (1,2,3-cd) pyrene 
dibenzo (a,h) anthracene 
benzo (ghi) perylene 

2 COPIES TO Environmental Resources Mgmt. 
1 COPY TO APV Crepaco, Inc. 
1 COPY TO Data Package Group 

RESULT 
AS RECEIVED 
< 200. 
< 40. 
< 200. 
< 200. 
< 40. 
< 40. 
< 40. 
< 40. 
< 40. 
< 40. 
< 200. 
< 200. 
< 40. 
< 40. 
< 40. 
< 200. 
< 40. 
< 40. 
< 40. 
< 40. 
< 40. 
< 40. 
< 80. 
< 40. 
300. 
< 40. 
< 40. 
< 40. 
< 40. 
< 40. 
< 40. 
< 40. 
< 40. 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

LIMIT OP 
QUANTITATION LAB CODE 

200. 
40. 

200. 
200. 
40. 
40. 
40. 
40. 
40. 
40, 

200. 
200. 
40. 
40. 
40. 

200. 
40. 
40. 
40. 
40. 
40. 
40. 
80. 
40. 
40. 
40. 
40. 
40. 
40. 
40. 
40. 
40. 
40. 

0934GG00OS 
06570GGOOS 
065G0GGGGS 
06520GGGOS 
0935GG0G0S 
0683GGG0GS 
068400000S 
G68000000S 
067300000S 
Q68800000S 
093600000S 
064900000S 
069900000S 
0670G000GS 
0689GOOOOS 
06540GGG0S 
07G00000GS 
0659000GGS 
0682000003 
068700000S 
0701G0OOOS 
G671G00G0S 
06790GOOOS 
G661G0GG0S 
066900000S 
G67400GGGS 
0685G0G0GS 
06630G000S 
0665G0GG0S 
0662000G0S 
0693G0O0GS 
0675GG0GGS 
066400000S 

ATTN: David Blye 
ATTN: Tony Cooper 

rican Association for 
-V Aceraoitation 

.1 Sioio^icai & Environfftvntai 
. . of 'aatmg. 

v«ft»oer An-er.can Council of ' ' t ^ 
-neoefoen* '.acoraionej nc 

See Reverse Side For Explanation 
Of Symbols And Abbreviations And 
Our Standard Terms And Conditions 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Reviewed and Approved by: 

Richard S. Rodgers, B.S. 
Group Leader, GC/MS 

D^i673 



£ancaster£abomton'es iNConPcnArrD 

' ̂ i ea t ^^ laBTiTfwreg!! ifiTr-'?&sr<A-*7i:::j^i 

Envl ron.:.v< Resources Managemen t 
855 Springdale Drive 
Exton, PA 19341-2843 

15255 SCP Carlstadt Run 1 Base Product Vater Samp 
Collected on 02/06/89 at by SA/FH (APV Crepaco) 

iiiiiaii^iiiiaiitfi(hi^iffiii?j n v ^ ^ i ^ - : 
Date Reported 2/24/89 
Date Submitted 2/10/89 
Discard Date 3/27/89 
Collected by SA 
P.O. 802-01-07-01 SA/FN 
Rel. 

TCL Pesticides 
Alpha BHC 
Beta BHC 
Delta BHC 
Gamma BHC - Lindane 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
DOB 
Endrin 
Endosulfan II 
DDD 
Endosulfan Sulfate 
DDT 
Endrin Ketone 
Methoxychlor 
Alpha Chlordane 
Gamma Chlordane 
Toxaphene 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 

RESULT 
AS RECEIVED 
< 2.5 
< 2.5 
< 2.5 
< 2.5 
< 2.5 
< 2.5 
< 2.5 
< 0.5 
< 1. 
< 1. 
< 1. 
< 1. 
< 2. 
< 1. 
< 1. 
< 1. 
< 5. 
< 5. 
< 25. 
< 10. 
< 60. 
< 25. 
< 120. 
< 60. 
< 80. 
< 30. 
< 10. 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

UMIT OF 
QUANTITATION UA CODE 

2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
0.5 
1. 
1. 
1. 
1. 
2. 
1. 
1. 
1. 
5. 
5. 

25. 
10. 
60. 
25. 

120. 
60. 
80. 
30. 
10. 

0609G0GG0S 
061000000S 
0612G0000S 
G45300GG0S 
G454G0000S 
045500000S 
G615G0000S 
G62700000S 
046900000S 
061600000S 
047700000S 
062800000S 
061700000S 
06290000C| 
047800000^ 
G93800000b 
062100O00S 
136100000S 
136200000S 
G94200000S 
0639OOOOOS 
G64000000S 
064100000S 
064200000S 
064300000S 
064400000S 
G64500000S 

2 COPIES TO Environmental Resources Mgmt. 
1 COPY TO APV Crepaco, Inc. 
1 COPY TO Data Package Group 

ATTN: David Blye 
ATTN: Tony Cooper 

f^arican Aaaociation for 
tory Aceraoitation 
:ai. aioiogicai 1 Snvirennaniai 

. ot taatmg. 

VKmew American Cbuncii of 
nana<'atrf i.aooraionas. inc 

^©0211^^ 

See Reverse Side For Explanation 
Of SymtMla And Abbreviations And 
Our Standard Terma And Condltlona 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Reviewed and Approved by: 

Charles J. Neslund, B.S. 
Group Leader, Pesticides/PCB's 



ANALYSIS REPORT 

£ancaster£abomtones INCORPORAfFD 

ri5«w.-

Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

15255 SCP Carlstadt Run 2 Base Product Vater Samp 
Collected on 02/07/89 at by SA/FH (APV Crepaco) 

LlaL Sample Mo, SL L357734 

Date Reported 2/24/89 
Date Submitted 2/10/89 
Discard Date 3/27/39 
Collected by SA 
P.O. 802-01-07-Gl SA/FN 
Rel. 

ANALYSIS 
TCL Volatiles 
TCL Semi-Volatiles 
TCL Semi-Volatiles (cont) 
TCL Pesticides 

2 COPIES TO Environmental Resources Mgmt 
1 COPY TO APV Crepaco, Inc. 
1 COPY TO Data Package Group 

RESULT 
AS RECEIVED 

attached 
attached 
attached 
attached 

t. ATTN: David Blye 
ATTN: Tony Cooper 

LIMIT OP 
QUANTITATION U B CODE 

G9222600GS 
09235250GS 
09240GG0GS 
G9372300GS 

.-•can Associacon 'or 
-fv Acc rw i ta t iO" 

. .'-cai SioiOQicai & Environmantai 
Ids 3f ' M t i n g 

Mer roe f Arvencar Cou'^c:! or ' • ; : ^ 
- • seoa roe* " .aoo 'a rones nc 

228 00767 130.00 114500 

See Reverse Side For Explanation 
Of Symbols And Abbreviations And 
Our Standard Terma And Conditions 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Reviewed and Approved y / : 

Richard S. Rodgers, 3.S. 
Group Leader, GC/MS 



£ancaster£abomtone i N r o R P O B A T E n 

^BsiaBteaiU;"'*.'*?**^;-

Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

15255 SCP Carlstadt Run 2 Base Product Vater Samp 
Collected on 02/07/89 at by SA/FH (APV Crepaco) 

ANALYSIS REPORT 

"^•=-*B«*..-: 

5Jd«;Li^^-
Date Reported 2/24/89 
Date Submitted 2/10/89 
Discard Date 3/27/89 
Collected by SA 
P.O. 802-01-07-01 SA/FN 
Rel. 

TCL Volatiles 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans -1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromod1chlo rome thane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans•1,3-Dichloropropene 
Bromoform 
4 - Methyl•2 - Pentanone 
2 -Hexanone 
Te t rachloroe thene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylenes (total) 

RESULl « 
AS RECEIVED 
< 100. 
< 100. 
< 100. 
< 100. 
< 50. 
200. 
< 50. 
< 50. 
< 50. 
< 50. 
< 50. 
< 50. 
< 100. 
< 50. 
< 50. 
< 100. 
< 50. 
< 50. 
< 50. 
< 50. 
< 50. 
< 50. 
< 50. 
< 50. 
< 50. 
< 100. 
< 100. 
< 50. 
< 50. 
< 50. 
< 50. 
< 50. 
< 50. 
< 50. 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

LIMIT OP 
QUANTITATION LAB CODE 

100. 
100. 
100. 
100. 
50. 
100. 
50. 
50. 
50. 
50. 
50. 
50. 
100. 
50. 
50. 
100. 
50. 
50. 
50. 
50. 
50. 
50. 
50. 
50. 
50. 
100. 
100. 
50. 
50. 
50. 
50. 
50. 
50. 
50. 

G82700G0GS 
G82800GGGS 
082900GG0S 
G83G00GG0S 
G831G0G00S 
0914GG0G0S 
0915GG00GS 
0832G0000S 
G83300000S 
G83400000S 
083500000S 
083600000S 
G91600G00i 
083700G0CI 
G838GOGOO'' 
09170GG00S 
G8390G000S 
G84GGGGGGS 
084400GGGS 
08420GG0GS 
0846GGGGOS 
0845GGGGOS 
084300GG0S 
08410G000S 
G84700G00S 
G9190G0G0S 
0918GGGGGS 
G848G0GG0S 
0849G0G0GS 
085G0GGGGS 
085100G0GS 
08520G0GOS 
092000GGGS 
092100GG0S 

2 COPIES TO Environmental Resources Mgmt. 
1 COPY TO APV Crepaco, Inc. 

ATTN: David Blye 
ATTN: Tony Cooper 

^trican Aiiociation for 
.torv Aceraoiiation 

.<icai. Biological & Environmental 
'••las of ttiting. 

9̂̂  
M^fToef ArT»«rtcap Courcii of 
'*(3aoaoaef>f '.aooratoriet mc 

Respectfully Submitted 
Lancaster Laboratories, 
Reviewed and Approved by 

See Reverse Side For Explanation 
Of SymtMis And Abbreviations And 
Our Standard Terma And Condltlona 

,.TC. 

Timothy S. Oostdyk, B.A. 
Group Leader, GC/MS Volatiles 



£ancaster£abomtmes INCOHPORATEn-
* * . * rf*».W 

Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

15255 SCP Carlstadt Run 2 Base Product Vater Samp 
Collected on 02/07/89 at by SA/FH (APV Crepaco) 

LLI. Sao^la. No. £1. 1357734 

Date Reported 2/24/89 
Date Submitted 2/1G/89 
Discard Date 3/27/89 
Collected by SA 
P.O. 802-01-G7-01 SA/FN 
Rel. 

TCL Volatiles 
1 COPY TO Data Package Group 

RESULT 
AS RECEIVED 

LIMIT OF 
QUANTITATION LAB CODE 

'can Asaociation for 
/ Aceraoitation 

• Biological A gnvironmantai 
f ^ . j f rosting 

VefOtff Af",.r.ran Counci' of ""^^ 
-•:»o«»'cen' '.aocratones n 

See Reverse Side For Explanation 
Of Symbols And Abbreviations And 
Our Standard Terms And Conditions 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Reviewed and Approved by: 

Timothy S. Oostdyk, B.A. 
Group Leader, GC/MS Volatiles 

• • ^ • ^ y . ^ , ^ : ' 002675 



ANALYSIS REPORT 

£ancaster£abomtories. 
"s^^s^ii.JkiUjdnum "̂iy.- H:: 

^.^.. 
NCORPORATEn 

• -:-•--• rr^-^rSSti*.:.^' 

Envlrbni Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

15255 SCP Carlstadt Run 2 Base Product Vater Samp 
Collected on 02/07/89 at by SA/FH (APV Crepaco) 

Date Reported 2/24/89 
Date Submitted 2/10/89 
Discard Date 3/27/89 
Collected by SA 
P.O. 802-01-07-Gl SA/FN 
Rel. 

TCL Semi-Volatiles 
phenol 
bis (2-chloroethyl) ether 
2-chlorophenol 
1,3 -dichlorobenzene 
1,4-dichlorobenzene 
benzyl alcohol 
1,2-dichlorobenzene 
2rmethyIphenol 
bis (2-chloroisopropyl) ether 
4-methylphenol 
N-ni trosodi-n-propylamine 
hexachloroethane 
nitrobenzene 
isophorone 
2-nitrophenol 
2,4-dimethylphenol. 
benzoic acid 
bis (2-chloroethoxy) methane 
2,4 -dichlorophenol 
1,2,4-trichlorobenzene 
naphthalene 
4-chloroaniline 
hexachlorobutadiene 
4-chloro- 3•methylphenol 
2 -nethylnaphthalene 
hexachlorocyclopentadiene 
2,4,6-trichlorophenol 
2,4,5-trichlorophenol 
2 -chloronaphthalene 
2-nitroaniline 
dimethyl phthalate 
acenaphthylene 

RESULT 
AS RECEIVED 
3,600. 
< 40. 
< 40. 
< 40. 
< 40. 
880. 
< 40. 
280. 
< 40. 
2,700. 
< 40. 
< 40. 
60. 
190. 

< 40. 
280. 

4,000. 
< 40. 
180. 

< 40. 
< 40. 
< 40. 
< 40. 
< 40. 
< 40. 
< 40. 
< 40. 
< 200. 
< 40. 
< 200. 
< 40. 
< 40. 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

LIMIT OP 
QUANTITATION LAB CODE 

800. 
40. 
40. 
40. 
40. 
40. 
40. 
40. 
40. 
800. 
40. 
40. 
40. 
40. 
40. 
40. 

4000. 
40. 
40. 
40. 
40. 
40. 
40. 
40. 
40. 
40. 
40. 
200. 
40. 
200. 
40. 
40. 

G655GGGG0S 
0667GGGGOS 
G646GG0GGS 
G6770GG0OS 
G6780G0G0S 
G926GGG00S 
G676G0G0GS 
092700G0OS 
066800000S 
092800000S 
G69800000S 
G69200000S 
069600000^ 
0694GG0GCi 
"065100000" 
G648GGGG0S 
G9290GG00S 
G666G0G0GS 
0647G0G00S 
G702G0000S 
G69500G00S 
0930000G0S 
069000000S 
065300000S 
093100000S 
069100000S 

. G6560G000S 
G932000GGS 
G6720GG00S 
G933GGGG0S 
0681GGGGGS 
G658GGGGGS 

2 COPIES TO Environmental Resources Mgmt. 
1 COPY TO APV Crepaco, Inc. 
1 COPY TO Data Package Group 

ATTN: David Blye 
ATTN: Tony Cooper 

-••rican Association for 
(Ory Aceraoitat ion 

<cai Sioiogicat A Environmafttai 
''tids ot casting. 

ver^'Oe' * '^*"cap Councn o f . ^ ^ l j 
- r toeraan ' '.aooratones PC 

002675/^ 

See Reverse Side For Explanation 
Of Symbols And Abbreviations And 
Our Standard Terms And Conditions 

Respectfully Submitted 
Lancaster Laboratories, Inc, 
Reviewed and Approved by: 

Richard S. Rodgers, B.S. 
Group Leader, GC/MS 



£ancaster£abomtones NCORPORATED 

•;::**iiir-.tsaaSir.i-:,. 
««.:• •^•'fl'J«j(j^;a'*«»%.aiitr' 

' * • : • . • . 

Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

15255 SCP Carlstadt Run 2 Base Product Vater Samp 
Collected on 02/07/89 at by SA/FH (APV Crepaco) 

LLI Sample No. SL 1357734 

Date Reported 2/24/89 
Date Submitted 2/10/89 
Discard Date 3/27/89 
Collected by SA 
P.O. 802-01-07-01 SA/FN 
Rel. 

TCL Semi-Volatiles (cont) 
3-nitroaniline 
acenaphthene 
2,,4 ̂dini trophenol 
4-riitrophenol 
dibenzofuran 
2,4-dinitrotoluene 
2,6 -dini trotoluene 
diethyl phthalate 
4-chlorophenyl phenyl ether 
fluorene 
4-nitroaniline 
2 - methyl•4,6 -dini trophenol 
N-nitrosodiphenylamine 
4-bromophenyl phenyl ether 
hexachlorobenzene 
pentachlorophenol 
phenanthrene 
anthracene 
di-n-butyl phthalate 
fluoranthene 
pyrene 
butyl benzyl phthalate 
3,3'-dichlorobenzidine 
benzo (a) anthracene 
bis (2-ethylhexyl) phthalate 
chrysene 
di-n-octyl phthalate 
benzo (b) fluoranthene 
benzo (K) fluoranthene 
benzo (a) pyrene 
indeno (1,2,3-cd) pyrene 
dibenzo (a,h) anthracene 
benzo (ghi) perylene 

RESULT 
AS RECEIVED 
< 200. 
< 40. 
< 200. 
< 200. 
< 40. 
< 40. 
< 40. 
< 40. 
< 40. 
< 40. 
< 200. 
< 200. 
<.40. 
< 40. 
< 40. 
< 200. 
< 40. 
< 40. 
< 40. 
< 40. 
< 40. 
< 40. 
< 80. 
< 40. 
2,200. 
< 40. 
< 40. 
< 40. 
< 40. 
< 40. 
< 40. 
< 40. 
< 40. 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/l 
ug/1 
ug/l 

LIMIT OP 
QUANTITATION LAB CODE 
200. 
40. 
200. 
200. 
40. 
40. 
40. 
40. 
40. 
40. 

200. 
200. 
40. 
40. 
40. 
200. 
40. 
40. 
40. 
40. 
40. 
40. 
80. 
40. 
800. 
40. 
40. 
40. 
40. 
40. 
40. 
40. 
40. 

G934GGGGGS 
G65700000S 
0650G0O0OS 
G65200GGGS 
G93500GGGS 
G6830GG00S 
G684GGG0GS 
068000000S 
067300G0OS 
G688000G0S 
093600000S 
064900000S 
G6990G000S 
G6700GG0GS 
068900000S 
G65400GOGS 
07GO0OOOOS 
G6590G00GS 
G68200000S 
06870G000S 
G7010GOGOS 
06710GGOOS 
06790000GS 
066100G00S 
066900000S 
067400000S 
06850GG00S 
G66300000S 
G66500000S 
066200000S 
G693GGGGGS 
G675GG0GGS 
G664GGGGGS 

2 COPIES TO Environmental Resources Mgmt. 
1 COPY TO APV Crepaco, Inc. 
1 COPY TO Data Package Group 

ATTN:' ffavid :Biye 
ATTN: Tony Cooper 

wican Aisociation for 
,rv Aceraoitation 

.al 3iOi09icai & En.ironmtntai 
•oa of 'aating 

^«f^o«r Amef.car Council of 
i-aeoenoen' .aoeratonM mc 

See Reverse Side For Explanation 
Of Symbols And Abbreviations And 
Our Standard Terma And Conditions 

Respectfully Submitted 
Lancaster Laboratories, Inc, 
Reviewed and Approved by: 

Richard S. Rodgers, B.S. 
Group Leader, GC/MS 



ANALYSIS REPORT 

£ancaster£abomtories INCORPORATED 

Environ. Resources Management 
855 Springdale Drive 
Exton, PA .19341-2843 

15255 SCP Carlstadt Run 2 Base Product Vater Samp 
Collected on 02/07/89 at by SA/FH (APV Crepaco) 

.SÎ J,357734 

Date Reported 2/24/89 
Date Submitted 2/10/89 
Discard Date 3/27/89 
Collected by SA 
P.O. 802-01-07-01 SA/FN 
Rel. 

TCL Pesticides 
Alpha BHC 
Beta BHC 
Delta BHC 
Gamma BHC • Lindane 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
DOE 
Endrin 
Endosulfan II 
DDD 
Endosulfaui Sulfate 
DDT 
Endrin Ketone 
Methoxychlor 
Alpha Chlordane 
Gamma Chlordane 
Toxaphene 
PCB-1016 
PCB-1221 
PCB-1232 -
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 

2 COPIES TO Environmental Resources Mgmt 
1 COPY TO APV Crepaco, Inc. 
1 COPY TO Data Package Group 

RESULT 
AS RECEIVED 
< 2.5 
< 2.5 
< 2.5 
< 2.5 
< 2.5 
< 2.5 
< 2.5 
< 0.5 
< 1. 
< 1. 
< 1. 
< 1. 
< 1. 
< 1. 
< 1. 
< 1. 
< 5. 
< 5. 
< 5. 
< 10. 
< 60. 
< 25. 
< 120. 
< 60. 
< 80. 
< 40. 
< 10. 

mt. ATTN: 
ATTN: 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

David Blye 
Tony Cooper 

LIMIT OP 
QUANTITATION LAB CODE 

2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
0.5 
1 , 
X • 

X • 

X • 

1 , 
X • 

X • 

X e 

J • 
w • ' 

J • 

10. 
60. 
25. 
120. 
60. 
80. 
40. 
10. 

060900G00S 
G61G0GGG0S 
06120G0GGS 
0453G0GGGS 
045400000S 

• 045500000S 
061500000S 
062700000S 
046900000S 
061600000S 
047700000S 
062800000S 
061700O0OS 
0629000001 
047800000^ 
093800000S 
062100000S 
136100000S 
136200000S 
094200000S 
063900000S 
064000000S 
064100000S 
064200000S 
064300000S 
064400000S 
064500000S 

^erican Auociation for 
orv Accraoitaiion 
at 3ioiogicai & Envtrtjnmantai 

of tasting 

VKn^oer Am«fican Council of 
rceoerar^t Laooraton«- 'nc 

(002676/1 

See Reverse Side For Explanation 
Of Symbols And Abbreviationa And 
Our Standard Terma And Conditions 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Reviewed and Approved by: 

Charles J. Neslund, B.S. 
Group Leader, Pesticides/PCB's 



APPENDIX C-5 
ANALYSIS OF RAW GROUND WATER FROM 

MONITORING WELLS MW-3S & MW-7S AT THE SCP 
SITE COLLECTED BY ERM INC. ON 29 JANUARY 1989 

00^677 



ANALYSIS REPORT 

£ancaster£abomtone iN f :onpf " )RAiFD 

" i P " ''JK*;«S)WS 

Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

14922 SCP Carlstadt MV-35 MW 7S Composite Ground 
Vater Sample 
Collected on 01/29/89 at 0900 by BS 

ANALYSIS 
Phenolphthalein Alk. 
Total Alkalinity 
Total Suspended Solids 
Total Dissolved Solids 
Chloride 
Sulfate 
Biochemical Oxygen Demand 

RESULT 
AS RECEIVED 
< 1. 

2,690. 
390. 

6,480. 
1,440. 

180. 
2,270. 

mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 

LLI Saa^e No. EL 1353026 

Date Reported 2/15/89 
Date Submitted 1/30/89 
Discard Date 3/18/89 
Collected by ES 
P.O. 80201-07-01 ES 
Rel. 

LIMIT OP 
QUANTITATION LAB CODE 

1. 
5. 

40. 
40. 
1. 

10. 
6. 

020100800P 
020200800P 
020601300P 
021201300P 
022401800P 
022801800P 
023503lOOP 

2 COPIES TO Environmental Resources Mgmt. ATTN: David Blye 

m 

RfcCTva 

FEB 16 1989 

•(^002671^ 

•'•T'can Aitociat'oo »or 
torv Aceraoitation 
cat Sioiogicai A Environmantai 

..s of 'astinq 

Miw^oer Arv^ficar C o y c " of •'..̂ « 
"reoarae^' Laoorator-es î c 

026 00767 0.00 010900 

See Reverse Side For Explanation 
Ot Symbols And Abbreviations And 
Our Standard Terms And Conditions 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Reviewed and Approved by: 

Elizabeth Vhite, Group Leader 
Vater Chemistry 



£ancaster£abomtork ifMCCnPORrtrED 

242S.Wai»>lullipiil PWfL 
* » • ; . -

Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

14901 SCP Carlstadt MV-35 MV 7S Dup. 
Ground Vater Sample 
Collected on 01/29/89 at 0900 by ES 

ANALYSIS 
Phenolphthalein Alk. 
Total,Alkalinity 
Total Suispended Solids 
Total Dissolved Solids 
Chloride 
Sulfate 
Biochemical Oxygen Demand 

Composite 

RESULT 
AS RECEIVED 
< I. mg/l 

2,680. mg/l 
350. mg/l 

6,400. mg/l 
1,500. mg/l 

190. mg/l 
2,410. mg/l 

LLL Saâ ift No. EL. 1353027 

Date Reported 2/15/89 
Date Submitted 1/30/89 
Discard Date 3/18/89 
Collected by ES 
P.O. 80201-07-01 ES 
Rel. 

LIMIT OF 
QUANTITATION LAB CODE 

1. 
5. 

80. 
100. 
1. 

10, 
6. 

020100800P 
020200800P 
020601300P 
021201300P 
022401800P 
022801800P 
023503lOOP 

2 COPIES TO Environmental Resources Mgmt. ATTN: David Blye 

*fican Ataociation 'or 
-y Aceraoiiation 

310 logical A Erfwironmantai 
,i tasting 

^••ff'Oef Art^tffican Council of " ^ - ^ J H E y 
•'*oeoe''oantuwofatones. nc ^ ^ ^ - ^ ^ , 

026 00767 0.00 010900 

See Reverse Side For Explanation 
Of SymtMla And Abbreviations And 
Our Standard Terms And Conditions 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Reviewed and Approved by: 

Elizabeth Vhite, Group Leader 
Vater Chemistry . 



ANALYSIS REPORT 

£ancaster£abomtorie iNronpoRAFEn 

Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

14923 SCP Carlstadt MV-35 MV 7S Composite Ground 
Vater Sample 
Collected on 01/29/89 at 0900 by ES 

LLI Sample No. EL 1353029 

Date Reported 2/15/89 
Date Submitted 1/30/39 
Discard Date 3/18/89 
Collected by ES 
P.O. 80201-07-01 ES 
Rel. 

ANALYSIS 
Chemical Oxygen Demand 
Total Organic Carbon 

LIMIT OP 
QUANTITATION LAB CODE 

500. 023402800P 
1. 027302500P 

RESULT 
AS RECEIVED 
4,500. mg/l 
950. mg/l 

The Total Organic Carbon (TOC) result reported above was determined by 
measuring total carbon by a persulfate digestion/infrared detection method 
on an acidified sample which has been purged of Inorganic carbon using 
nitrogen. It represents "non-purgeable TOC. 

2 COPIES TO Environmental Resources Mgmt. ATTN: David Blye 

^om^%h 
-^•rican Association 'or 
iiory Accreo'iaiion 

•icai aio'ogicai h envtronmamai 
vKis Of tasting 

"jlertioer Arr«r.car" CouPCn 0' " . ^v ' 
-neoerce"" .aooraior'M r'c 

026 00767 0.00 005300 

See Reverse Side For Explanation 
Of SymtMis And Abbreviations And 
Our Standard Terms And Conditions 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Reviewed and Approved by: 

Elizabeth Vhite, Group Leader 
Vater Chemistry 



£ancaster£abomtories iMrniiPoriaiFD 

Environ. Resources Management 
855 Springdale Drive 
Exton, PA 19341-2843 

14893 SCP Carlstadt MV-35 HV 37 Composite Ground 
Vater Sample 
Collected on 01/29/89 at 0900 by ES 

RESULT 
ANALYSIS AS RECEIVED 
Iroiii 25,600. ug/l 

LLZ Saaple No. EL 1353030 

Date Reported 2/15/89 
Date Submitted 1/30/89 
Discard Date 3/18/89 
Collected by ES 
P.O. 80201-07-01 ES 
Rel. 

LIMIT OP 
QUANTITATION LAB CODE .. 

50. 025401300P 

2 COPIES TO Environmental Resources Mgmt. ATTN: David Blye 

«rietn Aftociatior* 'or 
irv Acerteitaiiori 

M S>ei09ic*l * Envire<M>««lll 

vl«<"0»r *r«.,..car I jur-C' oi 
" C t O t r a * " . i00r l I0 r ;« .r'c 

026 00767 10.00 002300 

See Reverse Side For Explanation 
Of Symbols And Abbreviations And 
Our Standard Terms And Conditions 

Respectfully Submitted 
Lancaster Laboratories, Inc. 
Reviewed and Approved by: 

Elizabeth Vhite, Group Leader 
Vater Chemistry 
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APPENDIX D 
CONTAMINANT EXTRACTION TESTING 

FOR SOILS AND SLUDGES 

D.1 EXECUTIVE SUMMARY 

D.1.1 Objectives 

The overall objective of the treatability study was to help evaluate 
the on-site extraction and in situ flushing technologies 
considered in the Feasibility Study for the First Operable Unit 
(FOU) at the SCP site. The specific objectives of the 
Contaminant Extraction Study were to provide a preliminary 
indication of the following : 

• The feasibility of extracting metals and organic chemicals 
(hereafter referred to as constituents) from the site soils 
and sludges; 

• The type(s) of extraction fluids that may remove signfficant 
percentages of the soil/sludge constituents: 

• The types of constituents that may be difficult to remove; 

• The contact time potentially required for removal of 
soil/sludge constituents; 

• The levels of constituents that may be transferred to the 
used extraction fluids, and ultimately require pretreatment 
and/or disposal; and 

D.1.2 Results and Conclusions 

A major result of the treatability study was that an aqueous, 
citrate-based extraction fluid removed up to 93. 91, 99, 99, and 
85 percent of PCBs (Aroclor 1254), xylenes, ethyl benzene, 
toluene, and 1,2-dichlorobenzene, respectively. An aqueous 
surfactant fluid generally removed up to 78, 98, 97, 99, and 99, 
of PCBs (Aroclor 1254), xylenes, ethyl benzene, toluene, and 
1,2-dlchlorobenzene, respectively. Thus, removals of PCBs 
(Aroclor 1254) appear markedly greater with the citrate-based 
extraction fluid than with the surfactant, but removals of other 
organics appear comparable for both fluids. Another study result 
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was that a hydrochloric acid solution removed up to 98, 95, and 
71 percent of lead, copper, and chromitmi, respectively. The 
removals for certain of the soil/sludge samples investigated were 
less than these maximums. 

Other major study results include the concentrations of 
constituents in the used extraction fluids. Specifically, 

• The surfactant fluid used for extraction may contain 
organics up to 160, 140, and 160, and 370 mg/L of PCBs 
(Aroclor 1254), xylenes, 1,2-dichlorobenzene, and total 
petroleum hydrocarbons, respectively, as well as up to 10.5, 
16.2, and 5.1 mg/L of lead, copper, and chromium, 
respectively; 

• A 10 percent citrate-based solvent used for extraction may 
contain organics up to 44, 470, 96 and 9,600 mg/L of PCBs 
(Aroclor 1242), xylenes, 1.2-dIchlorobenzene, and total 
petroleum hjrdrocarbons, respectively, as well as up to 30.3. 
1.3, and 5.7 mg/L of lead, copper, and chromium, 
respectively; and 

• The dilute hydrochloric acid used for extraction may 
contain up to 650, 346, and 633 mg/L of lead, copper, and 
chromium, respectively, as well as organics up to 0.1, 2.4. 
1.1, and 2.1 mg/L of PCBs (Aroclor 1242), xylenes, 1,2-
dichlorobenzene, and total petroleum hydrocarbons, 
respectively. 

Some of the constituents in the used or spent extraction fluids 
appear to be adsorbed on the surface of colloidal (not readily 
settleable) fines In those fluids. The actual constituent 
concentrations In the used fluids varied, depending on the 
sample type, fluid type, number of different fluids applied, and 
the total time during which the fluid was in contact with the 
sample (I.e., the system contact time). 

ERM. Inc. concludes the following from the results of this study: 

• Extraction of most of the organic and metal soil/sludge 
constituents Is possible; 

• All three extraction fluid types (dilute hydrochloric acid, 
aqueous surfactant, and a citrate-based solvent) appear 
suitable for removal of specific constituents; 
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• Chromium, nickel, mercury and arsenic are constituents 
that may be more difficult to remove to acceptable residual 
levels via hydrochloric acid extraction. However, additional 
treatability tests would be required to confirm this result; 

• Contact times required for removal of j^rlenes, and 
tetrachloroethene appeared to be 90 minutes and 45 
minutes, respectively, from soil/sludge containing average 
constituent concentrations for the fill unit (i.e.. an "overall 
soil composite"). In contrast, only about 45 minutes system 
contact time may be required for removal of rgrlenes, 
tetrachloroethylene, and total petroleum hydrocarbons, 
respectively, from a soil/sludge containing "hot spot" levels 
of constituents. 

• The extraction fluids would be expected to contain 
significant concentrations of metal and organic constituents 
after extraction of the soils and sludges and, thus, require 
pretreatment prior to reuse and/or disposal; and 

• The EPA-selected analytical methods (I.e., CLP protocol via 
the Low Level and Medium Level Concentration EPA 
methods) was not completely appropriate for precise 
determination of constituent levels In raw or treated 
soil/sludge samples, or in the used extraction fluids. 
Different analytical methods are needed for conducting 
bench, pilot or full-scale studies, since the high 
concentrations of a variety of organic and metal constituents 
In the soil/sludge and fluid samples prevent quantification of 
different constituents. 

D.l.3 Recommendations 

ERM recommends that extraction technologies receive further 
investigation for potential use in remediation of the SCP site 
soils and sludges, since this treatability study indicates the 
significant remediation potential of these technologies. 

The following additional work would be required to fully evaluate 
the potential for constituent extraction for remediating the site 
soils and sludges: 

• A followup treatability study designed to more closely 
simulate actual conditions In extraction systems of specffic 
design. Additional materials segregations, fluid types, fluid 
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I. 

application rates and contact times would be investigated; 
and 

• A pilot-scale study designed to simulate full-scale operation 
via a specific extraction system design developed from the 
bench-scale study. 

D.2 DRAFT TREATABILITY REPORT ON CONTAMINANT 
EXTRACTION 

D.2.1 Background of the SCP Site and Treatability Study 

D 2.1.1 Background of the SCP Site 

[Deleted] 

D.2.1.2 Contaminant Extraction Treatability Study 

This treatability study was performed on the following six soil 
and sludge samples taken from the FOU as specified in the Work 
Plan (see Appendix A, Section 4): 

An Overall Soil Composite, 

A Hot Spot Soil Composite, 

A Hot Spot Sofl-Lead grab sample, 

A Hot Spot Soil-PCBs grab sample, 

A Tank and Pit Sludge Composite, and 

A Hot Spot Sludge-Base Neutrals grab sample. 

These samples represent composites of grab samples taken from 
sampling locations previously used and chsiracterlzed by Dames 
& Moore during their Remedial Investigation at the site. Table I-
1 presents the actual sampling locations and depths used to 
form the composites. A description of the six soil suid sludge 
samples and detafls on the methods used to obtain these 
samples are provided In the next section. 

D.2.2 Treatability Methods 

This section describes methods used to sample the site soils and 
sludges; to prepare the samples in the laboratory prior to 
extraction; to determine the physical and chemical 
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characteristics of untreated (or raw) and treated solids, fresh 
extraction fluids, and used fluids; and to perform the extraction 
process trials. 

D.2.2.1 Sampling of Site Soils and Sludges 

D.2.2.1.1 Rationale for Sampling Point Selection 

Generally, the rationale for selection of FOU soil and sludge 
sampling points was based on the following objectives: 

• To obtain soil and sludge samples representative of the FOU, 
such as the volumes containing the highest constituent 
concentrations (i.e., for a "hot spot" sample) and volumes 
containing both relatively lower concentrations (i.e., for an 
overall composite of FOU soils and sludges). Generally, all 
locations at the site contain high concentrations of 
constituents and can be considered relative hot spots; 

• To obtain composite samples containing each of the 
constituents of the FOU detected in the portion of the FOU 
to be represented by the sample: and 

• To obtain grab samples containing a specific class of 
compounds (e.g.,. PCBs) detected in the FOU locations 
characterized as hot spots. 

The rationale for selecting specific sampling locations Is 
provided in Table II-1 and also provided In the Final Sampling 
Plan for Treatability Work for the SCP/Carlstadt Site (ERM, 
1989). 

D.2.2.1.2 Sampling Methods 

Complete details on the methods used for obtaining soil and 
sludge samples are provided in the Final Sampling Plan for 
Treatability Work for the SCP/Carlstadt Site (ERM. 4 February 
1989). D.2.2.1.3 Description of Samples 

Two soil grab samples were prepared for treatability testing: a 
Soil Hot Spot-Lead sample representative of the highest lead 
concentration In FOU soils and a Sofl Hot Spot-PCBs sample 
representat ive of the highest PCBs concentra t ion. 
Concentrations were assumed to be equal to those reported in 
the 1988 Dames & Moore Remedial Investigation Report. Two 
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TABLE M 

SAMPLING LOCATIONS AND DEPTHS 

San^lisf Locations 
Sample Identification 

Hot Sjpot Soil Composite 

Overall Soil Composite 

Soil Hot Spot-Lead 

Soil Hot Spot-PCBs 

Sludge Tank and Pit 
Composite 

Sludge Hot Spot-Base 
Neutrals 

Used in 

B-1 
B-2 
B-3 
B-5 
MW-3S 

B-4 
P-2 
P-3 
P-4 
MW-6S 

P-3 

B-1 

Compositia^ II] 

Random locations 

B-1 

SunpUng Depth (1] 
lleetj 

0 t o 2 
0 t o 2 
5tD6 
0 t o 6 
5 t o 6 

(O
 (0 

(0 <0 (0 

a
a

a
a

a
 

O
O

O
O

O
 

5 t o 6 

0 t o 2 

2 to 6 feet In the Pit Area 
Through the entire deptJ 
the tank sludge 

5 t o 6 

Footnotes: [1] Determinations were made from data in the 1988 Dames 
Moore Remedial Investigation Report. 
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sofl composite samples were also prepared: an Overall Soil 
Composite representative of all portions of the FOU soils except 
those Identified as the "worst hot spots," and a Hot Spot Soil 
Composite representative of all of the worst soil hot spots. One 
sludge grab sample taken from the Former Pit Area (i.e., the Hot 
Spot Sludge-Base Neutrals) was prepared which represented the 
highest total base neutrals concentration detected In the pit 
sludge. Finally, one sludge composite (i.e., the Tank and Pit 
Sludge Composite) was prepared by combining random grab 
samples from both the Former Pit Area sludge and sludge from 
the 10,000-gallon tank (I.e., the "tank sludge").. The ERM 
sampling crew made the following observations while obtaining 
these samples: 

• Sofl Hot Spot-Lead sample: Concrete debris present. 

• Soil Hot Spot-PCBs sample: Sampling point B-1 contained 
considerable rubble material at a 5 to 6-foot depth; a 
grease-like sludge and a chemical odor was present. 

• Overall Soil Composite sample: Sampling point P-3 contains 
considerable rubble, which is stained black at the wate^ 
table elevation; a chemical odor was present; sampling point 
MW-6S contained sflty sand and rubble. 

• Hot Spot Soil Composite sample: Dark, organic Uquld noted 
in materials at one of the sampling locations (MW-3S); 
sampling points B-1 and B-3 contain considerable rubble 
material at a 5 to 6-foot depth; a chemical odor was present; 
sampling point B-3 contained sandy gravel with debris. 

• Sludge Tank and Pit Composite sample: sampling point B-1 
contained considerable rubble material at a 5 to 6-foot 
depth. 

D.2.2.2 Sample Preparation in the Laboratory 

Samples were prepared for testing by intimate mixing (to 
complete the compositing process) and subsequent segregation 
into two particle size fractions, as described below. 

D,2.2.2.1 Mixing 

The soU/sludge samples were first thoroughly mixed by manually 
tumbling them inside their Teflon bags, prior to unsealing the 
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TABLCn-1 

RATIONALE TOU SOIL AND SLnOCE SAMPLING LOCATIONS 

CONmTDBNTS 
•AlCPLB SAMPUNG 

pprnncATioN LOCATION 

Hot Spot Soil 
Composite 

SAMPUNG 
OEPTH 

Overmll Soil 
Composite 

B-1 

B-2 

B-3 

B-S 

MW-3S 

MW-3S 

B-4 

P-2 

P-3 

P-4 

MW-6S 

Soil Hot Spot-Lead P-3 

SoU Hot Spot-PCBs B-1 

Sludige Tank and Random 
Pit Composite locations 

Sludge Hot Spot- B-1 
BaseNeuttab 

Oto2 

OiD2 

Sto6 

pto6 

Olo6 

5U)6 

0to6 

Oto6 

0106 

O to6 

Oto6 

Sto6 

0102 

HI 

A«.Cr.NiJ>b2n.Cd. 
VOCsJ>HCa.B/N. 
PCBs 

FCBS3/N.VDCB. 
FHCs 

VOCs 

Sb.CiLAs 

VOCsJ«Cs3/N. 
PCBs. 9 metals 

B/N 

VOCsi>HCsJ>CBa. 
B/Ns. and metals 

VOCsJ>HCsJ>CBs. 
B/Ns. and metals 

VOCs. PHCsJ>CBs. 
B/Ns. and metals 

PHCsi>CBs.B/Ns. 
and metals 

VOCsJHCs. B/Ns. 
PCBs. snd metals 

Pb 

PCBs 

2 to 6 Csr the Pit Area All parameters 
detected in the pit 

Entire sludge volume All parameters 
lor the tank sludge detected in the sludge 

5106 B/N 

«ATIOWAL« FOR SELECTION |2| 

^'>n'^ln« hot spott for 6 metals. VOCs. 
PHCs, B/Ns, and PCBs: concentrations 
of theae were higher than at any other 
location and depth 

Contains hot spots for PCB compounds: 
cootalns relatively high concentrations 
of B/N.VOcs. and PHCs: concentrations 
of these «ete higher than at any other 
locaticB and depth 

Cftntaint the highest VOCs concentrationa 
detected tn the Bit unit. 

Contalna hot spot for these 3 metals. 

Contains hot spot spots lor HICs. PCOs. 
B/N. Cr. contains relatively high concen
trations of Pb. Cu. snd Zn: concentrations 
of theae were higher than at any other 
locaUon and depth 

Contains the highest B/N concentration 
detected in the fill unit. 

f j ^ ' ^ i r* non-hot spot concentrations of 
VOCsJ>HCs.B/Ns. and 9 metals 

Contains non-hot spot concentrattonii of 
VOCs. PHCs. B/Ns. an i 9.metals 

Contains non-hot spot concentrations of 
VOCs. FHCsJ>CBs.B/Ns. and 8 metals 

Contains non-hot spot cncentratlons 
orPHCsJ>CBs3/Ns. and 10 metals 

Contains non-hot spot concentrations of 
VOCsJHCs.B/Ns. and 10 metals: contains 
contains one hot spot depth for PCBs and 
one hot spot depth for VOCs 

Contains the highest lead concentration 
detected in the fill unit. 

Contalm the highest PCD concentration 
detected in the fill unit. 

Random selection of 4 sample locations 
from each sludge source will produce an 
appropriate aample. 

Contains the highest B/N concentration 
detected tn the sludge pit area. 

Footnotes: | i | VOCs refers to volatile oiganlc compounds and B/Ns refers to base neutral organics. 
121 Determination of hot spot locstions snd depths is based on the 1988 Dames and Moore Remedial Investlgatic 

Report. 
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bags. This mixing method not only provided intimate mixing 
between all layers and size fractions in the sample, but also 
prevented the loss of volatiles. 

D.2.2.2.2 Segregation by Particle Size 

I^or to the extraction tests, the particles in the soil/sludge 
samples were segregated into two size fractions: 1) greater than 
1 cm and 2) less than or equal to 1 cm. The reason for this step 
was that certain of the larger particle size fractions in the soil 
and sludges may be treated separately (in full-scale operation) 
from the smaller size fractions. The demarcation between these 
two size fractions was Set at 1 cm. (For example, the larger 
fraction may be remediated by washing constituents off the 
particle surfaces.) Segregation was accomplished by passing each 
sample Individually through a 1-cm screen. Samples were 
screened gently to minimize the loss of volatiles as much as 
possible. It is recognized that full-scale soil/sludge processing 
may include similar size segregation, as well as intentional 
mechanical stripping and capture of volatiles prior to soil/sludge 
extraction with fluids. Size fractions of less than or equal to 1 
cm were returned to their respective Teflon sample bags, again 
intimately mixed via the tumbling method, and subsequently 
used in the extraction tests. 

D.2.2.3 Raw Sample Characterization 

Individual soil and sludge samples were analyzed for physical and 
chemical characterist ics prior to extraction. These 
characterizations revealed Important data useful for evaluating 
the applicability of extraction technologies to the remediation of 
the entire FOU and useful for designing potential future 
treatability or pilot studies. 

D.2.2.3.1 Physical Characterization 

Table II-2 presents some physical characteristics of two samples 
that may be representative of the materials Investigated: the Hot 
Spot Soil Composite and the Sludge Tank and Pit Composite. 

D.2.2.3.2 Chemical Characterization 

All six sample types had high organic and metal constituent 
concentrations, and certain sample types contained fragments of 
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RAMPLE 
IDENTIFICATION 

Sludge Tank and 
Pit Composite 

Hot Spot Soil 
Composite 

TABLE n-2 

PHT8ICAL CHARACTERISTICS OP RAW SOIL/SLUDGE SAMPfJES- | 1 | 
THE HOT SPOT SOIL COMPOSITE AND THE 

SAMPLE 
CLASSIFICATION/ 

bitscRiPTi6N •" 

Brown, allly ftne sand 
with organic matter 

Brown sllty flne sand 
with organic matter 

PERCENT 
SAND 

About 60 % 

About 70 % 

OVERALL SOIL COMPOSITE 

PERCENT 
81LTORCLAT 

Less than 4 0 % 

Less than 30% 

PERCENT 
TOTAL 

CARBON 

i m 

1% 

J " . 
6.31 

7.36 

Footnotes: I I I Per McClelland Consultants' analysis of samples. 



concentrated organic solids or sludges. Notable chemical 
characteristics are summarized below: 

• Soil Hot Spot-Lead sample: Contained l,540mg/kg of lead; 

• Soil Hot Spot-PCBs sample: Contained 5.2 mg/kg of PCBs 
(Aroclor 1260); 

• Overall Soil Composite sample: Contained high 
concentrations of lead (596 mg/kg), chromium (190 
mg/kg), zinc (874 mg/kg), mercury (8.5 mg/kg) and copper 
(399 mg/kg), xylene (14 mg/kg), tetrachlorobenzene (7.6 
mg/kg), chloroform (3.8 mg/kg), and total PCBs. Contained 
relatively lower concentrations (less than 1.0 mg/kg each) 
of chlorobenzene, benzene, 1,1,1-trichloroethane and other 
organics. 

• Soil Hot Spot Composite sample: Contained greater 
concentrations (than the Overall Soil Composite) of copper 
(1,790 mg/kg), lead (979 mg/kg), cadmium (18.6 mg/kg), 
jtylene (390 mg/kg), ethylbenzene (88 mg/kg), toluene (530 
mg/kg), trichloroethene (270 mg/kg) and many other 
organics; 

• Sludge Hot Spot-Base Neutrals sample: Unexpectedly, this 
sample contained no detectable levels of base neutrals. 
(Consequently, the performance of extraction technologies 
for this sample type was Inconclusive;) 

• Tank and Pit Sludge Composite sample: Contained high 
concentrations of total PCBs (146,000 mg/kg), total xylenes 
(12,000 mg/kg). lead (59,700 mg/kg), copper (4.020 
mg/kg), chromium (6,060 mg/kg), zinc (2,510 mg/kg), 
cadmium (361 mg/kg), and antimony (421 mg/kg). 

Table II-3 presents the full chemical characterization of each 
sample type, based on an analysis for the following constituent 
classes: 

• Volatile organics, 

• Semlvdlatiles, including acid extractable and base neutral 
organics, 

• PCBs, 

• Total petroleum hydrocarbons, and 
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TABUIM 

CHmicALCHASAcmuancsorTHSRAWMMnxa iii 

vOnmTttlJmtlTm 
tinrcsntSATSD 
mTKEsrUDT 

VOi.ATlLM 
Methylcac chloride 
AeclDBc 

Chlsrafenn 
IJ-OlehloreetliaBe 
1.1.1-Trlehleceetiiaae 
Trieblsrecthese 
•-Mtthyt-a-pmanime 
TrtdtlsrecthCDC 
Bencne 
Tetnehlereetlwiic 
Toluene 
Chlorabcmene 
Echylbcnicne 
Xylene* 
TaUlValitilM 

H « ^ a c 
M l 

COPD^U 
lmt/k(| 

S.60 
•4.00 

4.70 
t4aoo 
93.00 
47.00 

370.00 
38.00 

310.00 
530.00 

TJO 
aa.00 

390.00 

J 

J 

J 

J 

Ormrnll 
• ^ 

bng/kH 

1.30 
140 
a 7 i 
xao 

ais 
I M 
a4S 
7.ao 

&eo. 
a4S 
1.30 

14.00 

tBi(/kO (m/i iD Imf/kD 

970.00 
xioaoo 
4«».0O 
i,7Daoo 

ooaoo 
i.soaoo 
3.4oaoo 
i.aoaoo 

970.00 
70.000.00 
3S.ooaoo 

a,oixi.(x> 
ia.ooo.oo 

130.MO.00' 

HMSpM-
iW«att«i«MI 
|m(/lt(l 

•EtUVOLATOa 
Phenol 
1.3-Dlchlorobenscne 
SMphOiAlcne 
t,3.4-Tnchlorobenxene 
3-Meth)rln«phth*iene 
bu|3-Etfa)rUiexylJ phthalate 
Dieihrl phthtiau 
Buqribcnxirlpbthalatc 
Phenanthrene 
Dl-n-buqriphthalau 
Total SoiiTaialUM 

Aroclor-1343 
Aroclor- 13S4 
Aroclor-1360 
Total P C b 

17.00 
31.00 

1S.00 
ISO.OO 

tS.00 

19.00 
39.00 

190.00 
32.00 

J 
J 

J 

J 

J 
J 

J 

37.00 

S7.0B 

a.ao J 

4.ooaoo 
ie.ooo.oo 

39t).a0 
930. tX) 
i iaoo 

Z700.00 
3.800.00 

300.00 

(None delected) 

3T0.tX) 
"B.4aO.M 

53tr 

ix.ooaoo 
is.ooaao 

H6.0M.M 

MCTALS 
Antimony 
Araenlc 

. Beryllium 
Cadmium 
Chremlura 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Zinc 
Total Matala 

Footnote*: 

X90 
7.70 
aeo 

18.80 
81.30 

1.790.00 
979.00 

6.70 
3080 

I.SO 
613.00 

3.U2.10 

3.80 
14.80 
a43 
a7a 

89.80 
398.00 
996.00 

8.U 
36.40 

IJO 
874.00 

16U.75 

i>taao 

TSSnST 

431.00 
33.80 

0.10 
361.00 

e.o6aoo 
4.03000 

99,700.00 
100.00 
39.60 
11.10 

^510.00 

111 Due IS prablen* ob»tjv>.d with tlw CLP analyacal methoda, eenaatuenti other than theae Indicated above 
may be prtaent In the aamplea. 

131 Thia aample waa tested only for the panmeter of tntenat ILc lead). 
131 Thi* mmple • • * teaied only lor the compound* of intenat (i-e. PCSal. l b * PCS concentration «•* leaa than 

ecpecied bom a renew of 611 unit aoU* ciiaraeterBaOon tn tlw Oamei A Moon Remedial InooUfatlen Report. 
(41 Thlt aample wa* tested only for the compound* of iBicrcat |Lc. the baae neutnl *cml«olatlle cempoundal. 

i;U bS8A 
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• Heavy metals. 

Individual metals and organic compounds were analyzed by a CLP 
contract laboratory (Lancaster Laboratories), except petroleum 
hydrocarbons were anal3rzed as a total compound class. For 
certain grab samples, only the constituent class making the 
sample a hot spot was analyzed; for example, the Soil Hot Spot-
PCBs was only analyzed for PCBs. 

Sample analyses conformed with the EPA Contract Laboratory 
Program (or CLP) protocol (SOW 1086 for organics, with 
revisions through SOW 7/87 and SOW 7/87 for inorganics). 
Depending on the constituent levels, either the CLP Low 
Concentration Method or the CLP Medium Concentration 
Method for solids was used. As -with all other CLP laboratories 
EPA has not approved Lancaster Laboratories for analysis via the 
CLP High Concentration Method, Revision 9/88). Therefore, 
this method was not used for the study. 

D.2.2.4 Extraction Fluid Characterization 

The characteristics of the extraction fluids used In this study are 
Important In the evaluation of the study results, as well as In 
evaluating the requirements for a potential pilot or full-scale 
extraction system. Three extraction chemicals were used: 

• A nonlonic, surfactant called Triton-X-100, which is 
manufactured by Rohm and Haas; 

• A citrate-based solvent called Citrikleen, which is 
manufactured by Penetone Corporation; and 

• Hydrochloric acid (using technical grade acid). 

These chemicals were used to formulate four types of extraction 
fluids: 

• A 5 percent solution of Triton-X-100; 

• A 5 percent solution of Citrikleen; 

• A 10 percent solution of Citrikleen; and 

• A 10 percent solution of hydrochloric acid. 
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D.2.2.4.1 Rationale for Ruid Selection 

A survey of relevant literature and communication with vendors 
revealed that each of the chemical types used for extraction 
fluids have been used elsewhere, with promising results, for 
reducing organic and /o r metal const i tuent levels in 
contaminated soils. Therefore, these chemicals were selected 
for this study on FOU soil/sludge. The chemical strength of the 
fluids were selected specifically for this study (as explained in 
Section D.2. 2.4.2 below). 

For example, Penetone Corporation stated that their citrate-
based solvent (i.e., Citrikleen) has been shown to be effective in 
cleaning up spills of oil contaminated with PCBs (Penetone, 
1988). While Penetone could not provide documentation of 
their observations, their experience has been that spills coiold be 
cleaned up from both hard surfaces and from soils using their 
product. 

This review also documented removals of volatiles (99.9 
percent) and semivolatiles (greater than 99.9 percent) from a 
soil containing high organic concentrations using an aqueous 
solution of Institutional Formula Tide (a surfactant) (Esposito, P. 
et al, 1989). This soil was a synthetically prepared sofl spiked 
with organic constituents of the t3rpe and concentration 
considered by EPA to be typical of that in NPL site sofls. The 
size fraction tested was the greater than 2 mm particles. 

tn particular. General Electric Company has found that 
surfactants are capable of increasing the solubility of at least one 
PCB compound (Aroclor 1260) by a factor of up to 10^ (The 
Hazardous Waste Consultant, 1986). Bench-scale tests 
consisting of extracting samples of laboratory sand spiked with 
5.000 ppm of Aroclor 1260 with Triton-X-100 revealed this 
surfactant to remove the PCBs at an eCElcIent rate. General 
Electric Company currently uses Citrikleen solutions for cleanup 
of PCB-contamlnated oUs from sofls (Penetone, 1988). 

In this treatabfllty study, higher solution strengths (see Section 
D.2. below) were used than those reported in the literature, 
since the higher constituent concentrations in the SCP samples 
may have required a more aggressive fluid to achieve simflar 
constituent removals. 
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Attachment D-1 provides the Material Safety Data Sheets for the 
raw chemicals used to prepare the three extraction fluids in the 
stucfy. 

D.2.2.4.2 Fluid Preparation 

This study Included sample extractions -with a 5 percent by 
weight solution of aqueous surfactant (Triton-X-100), a 10 
percent by volume solution of hydrochloric acid, and both a 5 
percent and a 10 percent by weight solution of citrate solvent 
(Citrikleen). A three beam balance was used to weigh chemicals 
used to make up solutions prepared on a weight basis. 
Graduated cylinders were used to measure the distilled water 
(used for aU solutions) and the chemicals used for making up 
solutions prepared on a volume basis. 

D.2.2.4.3 Physical and Chemical Characterization 

Table II-4 lists the physical characteristics of the Triton-X-100 
surfactant, citrate solvent (Citrikleen), and the hydrochloric 
acid. AU fluids at their application strength had relatively low 
viscosity. Both the surfactant and citrate solvent solutions were 
opaque and tended to foam when agitated. The hydrochloric 
acid solution tended to emit acid fumes when agitated. The 
surfactant had a musty odor, and the citrate solvent had its 
trademark odor of oranges. 

Table II-5 summarizes the chemical characterization of the 
three fluids. The Triton-X-100 surfactant did not contain any of 
the Target Compound List (TCL) organic constituents detected 
in the sofl/sludge samples, the Citrikleen contained only one 
(i.e., acetone) of these TCL compounds. Total petroleum 
hydrocarbons were detected at levels of 5.2 and 4.1 mg/L, in the 
5 percent Triton-X-100 and the 5 percent Citrikleen solutions, 
respectively. The surfactant did contain 0.37, 0.19, and 0.07 
mg/L of copper, lead, and zinx, respectively. The citrate solvent 
did contain 0.3, 0.14, 0.03, and 0.02 mg/L of copper, lead, zinc, 
and chromium, respectively. These hydrocarbon and metals 
levels could have been introduced in the ERM laboratory or the 
CLP analytical laboratory. The hydrochloric acid does not 
contain greater than trace amounts of any metals, and contains 
no organics. 
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Chemical characterization of both the 5 percent Triton-X-100 
and the 5 percent Citrikleen solutions was performed by 
Lancaster Laboratories. Chemical analyses conformed with the 
EPA Contract Laboratory Program (or CLP) protocol. Depending 
on the constituent levels, either the CLP Low Concentration 
Method or the CLP Medium Concentration Method for liquids 
was used. Chemical characterization of the hydrochloric acid 
was provided by the manufacturer on the material label. 

D.2.2.5 Extraction Process Trials 

D.2.2.5.1 Rationale for Selection of Trial Procedures 

Table II-6 presents the rationale for the selection of process 
trial procedures. Generally, the limited time available for 
completing process trials (2 weeks) and for process sample 
analysis (3 weeks) required the study to focus on only two 
process variables: the type of extraction fluid, the number of 
different fluids, and the total time In which a sample type was In 
contact with an extraction fluid (or the "system contact time"). 
Fifty-one (51) process trials were performed and six different 
sample types were extracted under various process conditions. 

D.2.2.5.2 Trial Descriptions 

D.2.2.5.2.1 Process Variables Investigated 

The type of extraction fluid used varied. A 10 percent solution 
of hydrochloric acid was used for process trials PT-1 through 
PT-12. A 5 percent solution of Triton-X-100 was used for PT-13 
through PT-24. A 5 percent solution of Citrikleen was used for 
PT-25 through PT-36. A 10 percent solution of Citrikleen was 
used for PT-37 through PT-48. For PT-49, PT-50. and PT-51, 
the fluid applications were 5 percent Triton-X-100, followed by 
10 percent hydrochloric acid, followed by 10 percent Citrikleen. 

The system contact time was also varied. For extractions -with 
hydrochloric acid, the contact time varied between 45, 90, and 
180 minutes, depending on the process trial. For extractions 
with either Triton-X-100 or Citrikleen, the contact time varied 
between 45, 90, and 135 minutes. For extractions using three 
different fluids (Triton, acid, and Citrikleen). a 90-minute 
system contact time was used for each fluid. 
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TABLE n-4 

GENERAL CHARACTERISTICS OP THE EXITtACTION FLUIDS 

FLinD 

Triton-X-lCX), an 
aqueous surfactant 
(5 percent solution) 

Citrikleen SK. an 
aqueous organic 
solvent (5 and 10 
percent solutions) 

Hydrochloric add 
(10 percent solution) 

CONSTTTUENTS 
SCFECZEDTO 
BE REMOVED 

BTFIXJID 
TENDENCY 
TO FOAM 

Nonpolar and polar Yes 
organics, including 
PCBs 

Nonpolar and polar Sometimes 
organics, including 
PCBs 

Polar organics 
Metals 

Little 

COCR 

Musty 

Similar to orange 
peels 

REIATIVE 
VBCOSnT 

Low 

Low 

Acid (due to fumes) Low 

Footnotes: 11] Per McClelland Consultants' analysis of samples. 

-S-S; 
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TABLE n-5 

ANALYSTS OF FRESH EXTRACTION FLUIDS 

TARGET 
COMPOUND 

UST 
PARAMETER 
Sample LD. 

Metals, (ng/D 

Antimony 
Arsenic 

. Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Zinc 

Volatiles, (ug/L) 

Acetone 

SezniTolatiles 
(Base neutrals and 
acid extxactables 
(ug/L) 
(None detected) 

Total Petroleum 
Hydrocarbons 
(mgAJ 

PCBs/Pesticides 
(None detected) 

CONCENTRATION 
XN 5% AQUEOUS 
SURFACTANT [1] 

flRITON-X-lOO) 
CE:T-1^2 

370 
190 

70 

5.200 

CONCENTRATION 
IN 5% AQUEOUS 
CITRATE-BASED 

SOLVENT 
(CITRIKLEEN SK) 

CET-lW 

20 
300 
143 

80 

60.000 

4.100 

I 
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TABLE n .6 

RATIONALE FOR SGXECnON OF PROCESS TRIAL nUXTEDURES 

PROCESS TRIAL 

KINETIC TWALS 
(PT-l through Fr-48) 

SPECIFICATION OR 
VARIATION IN 
PROCn)HRE 

Fluid type 

RATIONALE 

Hydrochloric acid (10% solution) selected 
since other acids (Eg. sulfuric) tend to 
lead to reprecipitatton of certain metals 
on the solid when neutralized. Add 
strength selected to provide an aggressive 
removal method for the fill unit samples. 

Tnton-X-100 selected since a literature 
review indicated its relative capabilities 
for extraction of organics from soils, 
•dected as 3% higher than that reported 
in the Uterature. in order to provide an 
aggressive removal method. 

CitriMeen selected since a vendor survey 
indicated its successful application for 
cleanup of PCB spills in the field. 5 and 10 
percent solution strengths selected for 
comparison to extractions with 5% 
surfactant 

Contact times 

Application ratio 

Three stages (i.e.. separate 
extractions) 

Extraction via 
mechanical shaking 
of the sample/fluid 
mixtures in glass flasks 

O Tnton-X-100 and Citrikleen used in 
separate trials to compare their relative 
effectiveness in extracQng PCBs and other 
organics. 

o For extractions with hydrochloric add. 
stage contact times were selected t>y EPA. 
Region II. 
For extractions with Triton-X-100 
surfactant, stage contact times were 
selected at about 60 to 70 percent higher 
than those suggested by vendors or 
indicated in the literature. The increase 
in time was expected to be potentially 
necessaty due to the nature of the soil/ 
sludge constituents. 

The timetable for completing treatability 
allowed for only one application ratio, 
which was selected as 10; 1 (weight/weight) 
of fluid to sample based on a vendor's 
recommendation for an initial study. 

Presence of multiple constituent types 
at high concentrations Is expected to 
result in the need for multiple extractions 
from a single soil/sludge volume. 

This method selected to provide high-
shear mixing that would separate sample 
particles and allow relatively intimate 
contact between the sample and the 
extraction Ouid. The method also allowed 
the mixing speed to be kept relatively 
constant for all extractions. 

Vacuum filtration for 
sample/fluid separation 

Provided rapid phase separation to limit 
delays during extractions and allowed 
better recovery of solids than with a 
centrifuge or other potential methods. 
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TABLE n-6(Cflnt.d) 

PROCESS TRIAL 

SEQUENTIAL TRIALS 
tPr-49 through PT-51) 

SPBCIFICAnON OR 
VARIATION IN 
PROCBDURE 

Fhiid types 

RATKMfALE 

Sequence of fluid 
application (Le.. Trlton-
X-100. then acid, then 
Citrikleen) 

Contact times 

Application ratio 

Single stage with each 
type of extraction fluid 

Extraction via 
mechanical shaking 
of the sample/fluid 
mixtures in glass flasks 

Vacuum filtration for 
sample/fluid separation 

Same as for kinetic trials: in addition, only 
a 10% solution strength was used for the 
Citrikleen. Hydrochtoric add. Ti1ton-X-IOO, 
and Citrikleen used to determine the extent 
to which all metal and organic constituents 
could be removed. 

Trtton-X-lOO used first to potentially 
condition the sample, remove oils that might 
inhibit extraction of other constituents, and 
remove organics: acid then used to ronove 
metals: Citrikleen used last due to its relatively 
greater cost 

90-mlnute contact time selected for comparison 
to kinetic trials having the same contact time. 

Same as for kinetic trials. 

Only one stage selected in Older to test the 
performance of extractions with a series of 
fluids versus the performance with a single 
fluid applied repeatedly (as in the kinetic trials) 

Same as for kinetic trials. 

Same as for kinetic trials. 
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In addition, treated solids were analyzed with and without a 
water wash, in order to determine whether this wash increased 
ultimate constituent removals. 

Table II-7 lists the process variables investigated for each type of 
trial. 

D.2.2.5.2.2 Kinetic Process Trials 

This treatability study Included 48 kinetic process trials 
(explained below) and 3 sequential process trials (explained in 
Section D.2.2.5.2.3). 

Figure 'I-l provides a simplified representation of the kinetic 
process trials (I.e., PT-1 through PT-48). As this figure 
indicates, each kinetic process trial consisted of three Individual 
extractions (or process stages) performed on the same, 
preweighed volume of a single sample type. For each trial, the 
contact time in each stage (or "stage contact time") was the 
same. Consequently, these extractions were termed "kinetic 
process trials," and are distinct from the "sequential process 
trials" described in Section 3.c,. For every sample type and fluid 
type, three process trials were performed—each for a different 
system contact time—so that the effect of the time variable on 
the degree of constituent removal (i.e, to indicate the basic 
kinetics of the extraction process). 

Among the different kinetic process trials, all six different 
soil/sludge sample types were tested, and all four fluid types 
were used (one type per trial). These four sets of kinetic trials 
were conducted: 

• PT-1 through PT-12: Extraction with 10 percent 
hydrochloric acid solution; 

• PT-13 through PT-24: Extraction with a 5 percent Triton-
X-100 solution: 

• PT-25 through PT-36: Extraction v r̂ith a 5 percent 
Citrikleen solution; and 

• PT-37 through PT-48: Extraction with a 10 percent 
Citrikleen solution. 

The application ratio (i.e.. weight of sample per weight of fluid) 
was kept at a constant 25 g sample per 250 ml of fluid for all 
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TABLE n-7 

PROCESS TRIALS 

•EgiTEimAL 
TRIALS 

TRIAL 
RtniBERS 

PT-I IDPr-12 

Pr-13 to PT-U 

FT-25 to PT-36 

Pr-37 to Pr-48 

pr-49 to pr-51 I 
(3 truis) 

2 

3 

FLQID 
TTPB 

Hydrochlone 
acid 

TMton-X-lOO 

Citflicleen SK 

citrUcleen SK 

Trtton-X-100 

Hydrochloric 
acid 

Citnkleen SK 

PLOD 
STRENGTH 

lOpeicent 

5 percent 

S percent 

lOpereent 

5 percent 

lOpcfcent 

lOpeicent 

VARIABLES 

•TBTCM 
COHTACT 

TIME 

IS 
90 
180 

45 
90 
I3S 

4S 
90 
I3S 

45 
90 
135 

370 
K.5hii 

KACE 
OOIfTACT 

T U B 
(BdOBUt) 

15 
» 
60 

15 
30 
45 

15 
» 
45 

IS 
X 
45 

90 

90 

90 

mniBER 
or 

•TACES 

3 

3 

3 

3 

1 

I 

1 

TRIALS BT 
VARTOIC 
CdfTACT 

TIME 

PT-l le Pr-4 
pr-5 to pr-8 
pr-9«oFr-i2 

Pr.l3toPT-16 
Pr-17toPT-20 
Pr-21 to PT-24 

PT-25 to PT-28 
Pr-29 to PT-32 
PT-33 to PT-36 

PT-37 to PT-40 
Pr-41 loPr-44 
PT-45 to PT-48 

All three 
proceu trials 
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FIGURE 11-1 

SIMPLIFIED REPRESENTATION OF THE KINETIC PROCESS TRIALS 

Separate Sample 
Solids and Used 
Fluid/ Return Solids 
for Next Extraction 

Segregate 2 
Size Fractions 

Weigh Samples 
for Extraction 

Add Fluid to 
Sample per a 10:1 
Application Ratio 

Extract Sample Via 
Mecfianical Agitation 
in 3 Stages 

I 

Analyze Sample 
Solids and Fluid 
Composite 

Add Fresh Volume 
of Fluid per a 10:1 
Application Ratio 

o 
o 

CD 
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kinetic trials. Table II-8 provides the soil/sludge sample type, 
fluid type, fluid strength, and application ratio for each kinetic 
process trial. 

D.2.2.5.2.3 Sequential Process Trials 

Figure II-2 provides a simplified representation of the three 
sequential process trials performed: PT-49 on the Soil Hot 
Spot-Composite. PT-50 on the Overall Soil Composite, and PT-
51 on the Sludge Tank and Pit Composite. As the figure 
Indicates, each sequential trial consisted of contacting a single 
sample type with three different extraction fluids. The fluids 
were applied separately, in the following order: 5 percent 
TrIton-X-100, 10 percent hydrochloric acid, and 10 percent 
Citrikleen. 

Each fluid was applied for 90 minutes In a single stage (i.e., only 
once, unlike the kinetic trials). Table II-8 provides the fluid 
type, fluid strength, application ratio, contact time, and 
soil/sludge sample type for each sequential process trial. 

D.2.2.5.2.4 Minimization of Volatiles Loss 

To the extent practicable, the loss of volatiles from the samples 
was minimized by instituting the following procedures: 

• Keeping the sample bags closed between measuring out 
samples for extractions, 

• Adding the extraction fluid Immediately to the sample as it 
was placed in its extraction flask (thus eliminating the 
surface for volatilization), 

• Performing the sample extractions immediately, and 

• Placing extracted, or treated, samples immediately into 
sample jars for subsequent shipment to the laboratory for 
residuals analysis. 

D.2.2.5.2.5 Visual Observations of Extraction Performance 

Visual observations Indicated that Intimate contact between 
sample particles and extraction fluids was achieved, and that 
sample constituents were being dissolved into the fluids. The 
soil/sludge samples generally mixed readily with the applied 
fluids, so that manual solutioning of the mixture was not 
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TABLE n-8 

XDEimnCAnON OP PROCESS TRIALS [1] 

TTPE OP PLITID 
PROCESS TRIALS TTPE/STRENCTH 

KINETIC TRIALS Hydrochloric 
acid / 10% 

Triton-X-100/5% 

Citrikleen SK / 5% 

Citrikleen SK / 10% 

SEQUEMTAL Triton-X-100/5% 
TRIALS 

Hydrochloric 
acki / 10% 

Citrikleen SK /10% 

Footnote: 111 The fluid appUcation 

TRIAL 
NUBIBER 

PT-1 
PT-2 
PT-3 
PT-4 
PT-5 
PT-6 
PT-7 
PT-8 
PT-9 
PT-10 
PT-11 
PT-12 

PT-13 
PT-14 
PT-15 
PT-16 
PT-17 
PT-18 
PT-19 
PT-20 
PT-21 
PT-22 
PT-23 
PT-24 

PT-25 
PT-26 
PT-27 
PT-28 
PT-29 
PT-30 
PT-31 
PT-32 
PT-33 
PT-34 
PT-35 
PT-36 

PT-37 
PT-38 
PT-39 
PT-40 
PT-41 
PT-42 
PT-43 
PT-44 
PT-45 
PT-46 
PT-47 
PT-48 

PT-49 
PT-50 
PT-51 

ratio (l.e.. 10 ( 

SAMPLE 
TYPE 

INVESTIGATED 

SoU Hot Spot-Lead 
Hot Spot Soil Composite 
Overall Soil Composite 
Sludge Tank and Pit Composite 
Soil Hot Spot-Lead 
Hot Spot Soil Composite 
Overall Soil Composite 
Sludge Tank and Pit Composite 
Soil Hot Spot-Lead 
Hot Spot Soil Composite 
Overall Soil Composite 
Sludge Tank and Pit Composite 

SoU Hot Spot-PCBs 
Hot Spot Soil Composite 
Overall Soil Composite 
Sludge Tank and Pit Composite 
SoU Hot Spot-PCBs 
Hot Spot SoU Composite 
OveraU Soil Composite 
Sludge Tank and n t Composite 

, SoU Hot Spot-PCBs 
Hot Spot SoU Composite 
OveraU SoU Composite 
Sludge Tank and Pit Composite 

SoU Hot Spot-PCBs 
Overall SoU Composite 
Sludge Hot Spot-Base Neutrals 
Sludge Tank and Pit Composite 
SoU Hot Spot-PCBs 
Overall SoU Composite 
Sludge Hot Spot-Base Neutrals 
Sludge Tank and Pit Composite 
SoU Hot Spot-PCBs 
Overall SoU Composite 
Sludge Hot Spot-Base Neutrals 
Sludge Tank and Pit Composite 

SoU Hot Spot-PCBs 
Overall Soil Composite 
Sludge Hot Spot-Base Neutrals 
Sludge Tank and Pit Composite 
SoU Hot Spot-PCBs 
Overall Soil Composite 
Sludge Hot Spot-Base Neutrals 
Sludge Tank and Pit Composite 
SoU Hot Spot-PCBs 
OveraU Soil Composite 
Sludge Hot Spot-Base Neutrals 
Sludge Tank and Pit Composite 

Hot Spot SoU Compo.site 
OveraU Soil Composite 
Sludge Tank and Pit Composite 

; fluid per 1 g sample, or 10:1) was n 
constant Tor all process trials. 
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"j\» FIGURE 11-2 

SIMPLIFIED REPRESENTATION OF THE SEQUENTIAL PROCESS TRIALS 

Separate Sample 
Solids and Used 
Fluid/ Return Solid£ 
for Next Extraction 

Segregate 2 
Size Fractions 

Weigh Samples 
for Extraction 

Add Fluid to 
Sample per a 10:1 
Application Ratio 

Extract Sample Via 
Mechanical Agitation 
in 1 Stage per Fluid, 
(3 Fluids in Series) 

Analyze Sample 
Solids and 
Individual Fluids 

t 
Add Volume of New 
Fluid per a 10:1 
Application Ratio 



necessary prior to extraction. All extraction fluids became 
cloudy and dark-colored upon contact with the samples. During 
extraction with hydrochloric acid, the Soil Hot Spot-Composite 
and the Sludge Tank and Pit Composite developed a greenish-
yellow color, potentially due to the extraction of chromium and 
nickel from the sample matrices. The sample/acid mixtures 
occasionally foamed and expanded a little during extraction. 

The Triton-X-100 and Citrikleen fluids also became dark-
colored due to extraction of the sample constituents in the fluid. 
During extraction with Triton-X-100, the sample/fluid mixture 
generally foamed and expanded to approximately an additional 5 
to 10 percent of its original volume. Occasionally, this resulted 
in loss of fluid through the one-hole stopper of the extraction 
flask: extractions were rerun when this occurred. Foaming 
occurred to a lesser degree with Citrikleen. 

D.2.2.5.2.6 Process Sample Collection Points 

For each kinetic trial, half of the sample volume was collected 
for analysis prior to the final water wash step, and the other half 
of the sample was collected after the final wash. This was done 
to determine whether significant additional removals of sample 
constituents were possible with a final wash. The used fluid 
obtained from each stage of the process trial was combined into 
a composite sample. Both treated solid samples and the fluid 
composite were sent to the laboratory for analysis. Figures II-3 
through II-6 show the types of process samples that were 
collected for each kinetic process trial, as well as their point of 
collection. 

For each sequential trial, the sample was collected one time, i.e., 
after all extraction steps (including the final water wash) were 
completed. In addition, each t3rpe of liquid generated in the 
process trial was collected separately. These liquids included 
the used Triton-X-100, the used acid, the water wash following 
acid extraction, the sodium carbonate wash following this first 
water wash, the used Citrikleen, and the final water wash. 
Figure 11-7 shows the process sample tjrpes and sample 
collection points for the sequential process trials. 

Table II-9 identifies each of the process samples analyzed in the 
kinetic trials and the respective analytical parameters. The 
following seven types of process samples collected in the 
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K l n a t i i a P r e e a s * T r i a l s E m p l o y i n g A q u e o u s S u r f a e t r a n t f o r O r g a n i c * E x t r a c t i o n 

APPLTgS TO SAMPI.g TYPES; i ) s o i l Bet Spo t - VCB. 
2) S o i l Bet Spet CoMpealte 

TttT>T. T»»«TBW ^ P M n t T g P B . 

3) O r e c a l l S e l l C e a p e a i t * 
4) SladQ* Tank aad t i t CeiMwalta 

o BnabAX e£ Btagea p a r T r i a l : 3 
o Baabar of Kztraet lOD r l n i d a : 1 
e Byataa Cea t ae t T i a a a : (Te • a z y a»ni>g t r i a l a ) 

45 a l a n t a a ; IS a i a u t a a p a r a t a g a 
90 a i a u t a a ; 30 a i a o t a a p a r a t a g a 

13S a l a o t a a ; 45 a i a u t a a p a r a t a g a 
e r l a i d •feraagtli /BraBd: 5% Tr i toa-X-lOO a e l n t l e a 
e r i a i d A p p l l e a t l e a K a t i e : 25 g a a a p l a / 250 a l f l u i d 

P R O C g a S PI.OW; 18 » T . a e . . . TT- l . l . r (1 f l u i d z 4 aaat>la typaa 
a 3 e e a t a e t t i a a a ) 

Weigh 25 g s a m p l e I n c o f l a s k I 

FIRST STAGE: Add 250 ml 5% a q u e o u s s u r f a c t a n t ( f r e s h ) 

I A g i t a t e " ] 

I Decan t f l u i d t h r o u g h a f i n e s c r e e n I 

SECOND S T A G E : A d d 250 ml 5% a q u e o u s s u r f a c t a n t ( f r e s h ) ! 

I Agitate] 

, _I_ 
I Decant fluid through a fine screen 

THIRD STAGE: Add .250 ml 5% aqueous surfactant (fresh) 

I 
I Agitate 

Decant fluid through a fine screen 

I Add 250 ml of distilled water (water wash) I 

j Agitate for 1 min. 

T 
I Decant water wash through a fine screen 

Gravity drainage of solids 

tShlp portion of treated solids for analysis 

12 Fully Vreeaaaed Saaplaa For Aaalyaia; 
(1 fluid X 4 aaapla typaa ^ 

» 3 eeataet tiaaa) 

Add fluid to 
sample container 

I Comp oslte fluids 

Ship portion of 
fluid composite 
for analysis 

12 Saaplaa Fer Aaalyala: 
(1 fluida X 4 aaapla types 

X 3 eeataet tiaaa) 

-^ Ship portion of treated 
solids for analysis 

12 Saaplaa Fer Aaalyala: 
(1 fluid z 4 aaapla typaa 

X 3 eeataet tiaaa) 

Label and save 
wash sample 
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2) o v e r a l l S o i l C e a p e a i t a 
3) Sludge Bet Spot - Baae B a u t r a l a (B/Ba) 
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TPT*T. PgaTCM g>P>M»TTB«. e Boaber ef Stagea par Trial 
e Buabar ef Bxtraetiea Fluida: 1 
e Syatea Ceataet Tiaaa: (Te vary aaoag triala) 

45 aiautaa; 15 aiautaa par ataga 
90 aiautaa; 30 aiautaa par ataga 

135 aiautaa; 45 aiautaa par ataga 
e Fluid Straagth: 5% CitriklaaaS SK 
e Fluid Applleatlen Batle: 25 g aaapla/ 250 al fluid 

PROCESS FLOW: l? Proe.a. Ti-1.1.; (1 fluid z 4 aaapla type. 
z 3 eoBtact tiaaa) 

Weigh 25 g sample into flask 

I 
FIRST STAGE: Add 250 ml 5% Citrikleen(S (fresh) 

Agitate 

I 
Decant fluid through a fine screen 

z 
SECOND STAGE: Add 250 ml 5% Citrl)«leen® (fresh) 

Agitate 

. "^T-
I Decant fluid through a fine screen r 

THRID STAGE: Add 250 ml 5% Citrikleen® (fresh) 

—^ ~ T : 
I Agitate 

Decant fluid through a fine screen 1—. 

Add 250 ml of distilled water (water wash) 

T 
Agitate for 1 min. 

Add fluid to 
sample container 

Composite fluids 

Ship portion of 
fluid composite 
for analysis 

12 Saaplaa For Analyaia: 
(1 fluid z 4 aaapla typ< 

z 3 ceataet tiaaa) 

Ship portion of crea;ea 
solids for analysis 

12 Saaplaa For Analyaia: 
(1 fluid z 4 aaapla typas 

z 3 eeataet tiaaa) 

I Decant water wash through a fine screen U . 

Gravicy drainage of solids 

Label and save 
wash sample 

Ship portion of treated solids for analysis 

12 Fully Procaaaad Saaplaa For Aaalyaia 
(1 fluid X 4 aaapla typaa 

z 3 eeataet tiaaa) 
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rrggRE r i -5 
eOWTAMTWAWT EXTRAfTTTOW TREATABTLTTY gTHDY 

SrP/CARLSTAPT STTE 

K l n a t i e P r o c a a s T r i a l s E m p l o y i n g 10% C i t r i k l a a n ® SX f o r PCBs E x t r a c t i o n 

APPLTES TO SAMPLE TYPES; 1) , 0 ^ 1 go t Spot - tCBa 
2) O v e r a l l a o i l C e a p o a i t e 
3) a lndge Bet S p o t - Baaa B e o t r a l a (B/Ma) 
4) a indga Taak aad t i t C e a p e a i t a 

TitTAT. pgMTnw »»»fcOT-F>B«. « Maab«r e f a t agaa p a r T r i a l : 3 
e Buabar e f B x t r a e t i e a a t a g a a : 1 
e Byataa Cea t ae t T i aaa : (Te v a r y aaong t r i a l a ) 

45 a i a u t a a ; 15 a i a u t a a p e r a t a g a 
90 a i a u t a a ; 30 a i a u t a a p a r a t a g a 

135 a i a u t a a ; 45 a i a n t e a p e r a t a g e 
e F l u i d a t r a a g t b : 10% C i t r i k l a a a S SK 
e F l u i d A p p l i e a t i e a B a t i e : 25 g a a a p l a / 2S0 a l f l u i d 

P R O C E S S FLOW: 12 f r n c a t l T r i a i i : d f l u i d z 4 aaap la typaa 
X 3 c e a t a e t t i a a a ) 

Weigh 25 g sample into flask 

z 
I FIRST STAGE: Add 250 ml 10% Citrikleen® (fresh) | 

Agitate 

I 
I Decant fluid through a fine, screen 1 — 

; 
SECOND STAGE: Add 250 ml 10% Citrikleen® (fresh)j 

z ^ 
Agitate 

± 
Decant fluid through a fine screen 

THIRD STAGE: Add 250 ml 10% Citrikleen® (fresh) 

T 
I Agitate 

I 
Decant fluid through a fine s c r e e n U — 

[Add 250 ml of distilled water (water wash) | 

I Agitate for 1 min. 

, * 
IShlp portion of treated solids for analysis 

12 Fully Freeaaaad Saaplaa For Aaalyaia 

(1 fluid X 4 aaapla typaa 
z 3 eeataet tiaaa) 

Add fluid to 
sample container 

I Composite fluids 

Ship portion of 
fluid composite 
for analysis 

12 Saaplaa Fer Aaalyaia: 
(1 flaidl X 4 aaapla typaa 

X 3 eeataet tiaaa) 

Ship portion of treated 
solids for analysis 

12 Saaplaa Fer Aaalyaia: 
(1 fluid X 4 aaapla typaa 

X 3 eeataet tiaaa) 

I Decant water wash through a fine screen I » 

V Z Z 
I Gravity drainage of solids 

Label and save 
wash sample 
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ETenRP TT-fi 

eOWTAMTNANT EXTRACTTOW TREATABILTTV .JTnnY 

srp/CARLSTABT STTE 

K l n a t i e P r o c a a s T r i a l s E m p l o y i n g B y d r o c h l o r i e A c i d f o r M a t a l s E x t r a c t i o n 

APPLTES TO SAMPLE TYPES- 1) s e l l Bet Spot- Load 
2) S o i l Hot Spot Ceapea i t a 
3) O v e r a l l S o i l Ceapea i t a 
4) Sludge Taak aad t i t Ceapea i t a 

TftlAI, DgSTCM PARAMtTEBS-
o Buabar ef Stagaa par Trial: 3 
e Buabar of Kztraetioa Fluida: 1 par trial 
e Syatea Coataet Tiaaa: (Varied aaoag triala) 

45 aiautaa; 15 aiautaa par ataga 
90 aiautaa; 30 aiautaa par ataga 
180 aiautaa; CO aiautaa par ataga 

o Fluid Straagth: 10% hydroehlerie aeld 
e Fluid Applieatiea Ratio: 25 g aaapla/ 250 al fluid 

PROCESS FLOW: 1? Proeaaa Trl»l«r (1 fluid Z 4 aamplaa 
z 3 contact timaa) 

Weigh 25 g sample inco flask 

ri.RST STAGE: Add 2 50 ml 
^ 

10% hydrochloric acid (fresh) 

Agitace 

i 
Decant fluid chrough a fine screenL 

± SECOND STAGE: Add 250 ml 10% hydrochloric acid (fresh) 

T 
Agicace 

~T" 
Decanc fluid Chrough a fine screen 

Aglcace 

I 

THIRD STAGE: 
* 

Add 250 ml 10% hydrochloric acid (fresh) | 

Decancfluid chrough a fine s c r e e n L — 

i 
Add fluid to 
sample container 

Composice fluids 

Ship porcion of 
fluid composite 
for analysis 

12 Saaplaa For Analysis: 
(1 fluid z 4 aaapla typas 

z 3 contact tlaas) 

Add 250 ml of discilled wacer (wacer wash) 

T 
Agicace for 1 min. 

I 

Add 250 ml of 10% sodium caroonace solucion 
(for neucralizacion) 

T Agicace for 1 min. 

Ship porcion of creacec 
solids for analysis 

12 Saaplaa For Analysis: 
(1 fluid z 4 aaapla typas 

z 3 contact tinas) 

Decanc wacer wash chrougn a tine screen 

i 
Label ana save 
wash sample 

Decanc carbonace fluid chrough a fine screen 

Gravicy drainage of solids 

Ship portion of treated solids for analysis 

12 Fully trocassad Saaplaa For Analyaia: 
(1 fluid z 4 aaapla typaa 

z 3 contact tiaaa) 

Label and save 
carbonace sarioie 

Bo aaapla analysis 
at thia tlaa 
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FTCnRg TT-7 
I 

eOWTAMIKAMT HXTRACTIOK TRgATABTLTTY STtlDY i 

SeP/rARLSTADT 9TTV. | 

S a q u e n t i a l E x t r a c t i o n P r o c a a s T r i a l s f o r M a t a l a a n d O r g a a i e a lUuaoval 

APPLTES TO gAMPT.y.9- x) Sa i l Bet Spot Caapoaita 
2) Overal l So i l Ceapeaita ! 
4) Sludge Taak aad t i t Caapoaita 

TPTmr n w - r m , »m»«w»-f»».. •r e< Stagaa par Trial: 3 
a Buabar a( Fluid Typaa: 3 

a Systaa Ceataet Tiaaa • 270 aiautaa: 
SO aiautas fer 5% aquaeus surfaetaat 
•0 aiautaa Cor 10% hydroehlerie aeid (BCD 
SO aiautaa (ar 10% Citrifclaaa* SX . 

a Fluid atcaageha: Variaa, aa iadieatad te left 
e Fluid Applieatiea Batie: 25 g aaaq>la/ 2S0 al fluid 

PROCESS FI.OW: 

Weigh 2S g sample i n t o f l a s k I 

< » " . " « • - v w « i « . (X f lu id ayataa z 3 aaaq^la typaa 
z 1 ayataa eea tae t t l aa ) 

z 
Add 250 ml 5% aqueous surfactant(fresh)I 

Agitata for 90 min. I 

I Decanc fluid chrough a fine screen I 

I Add 250 ml 10* hydrochloric acid (fresh) | "^-

Agitata for 90 min. J 

I Decant fluid through a fine screen U 

Add 250 ml of distilled water (water wash) 

Label and ship surfaccanc 
sample for analysis 

3 Saaplaa For Analysis : 
(1 f lu id type a 3 aaapla typaj 

a 1 eea tae t tisia) 

Label and s h i p HCl 
sample fo r a n a l y s i s 

3 Saaplaa Far Aaalyaia: 
(1 f lu id type s 3 sasipla typas 

z 1 eea tae t t l aa ) 

A g i t a t e for 1 min. 

Decant water wash through a fine screen 

Add 250 ml of 10% sodium carbonate solution 
(for neutralization) 

z 
Agitate for 1 min. 

z 
Decanc carbonace fluid through a fine screen U 

z — 
Add 250 ml 10* Citrikleen® (fresh) 

' r 
Agitate for 90 min. 

z 
Decant fluid chrough a fine screen 

z 
Add 250 ml of discilled water (wacer wash) 

z 
I AglcaCe for 1 min. , _ ^ 

I Decanc water wash chrough a fine screen L 

• f i z : 
i Gravity drainage of solids 

I 
Iship porcion of creaced solids foe analysis 

002698/^ 
3 Saaplaa For Analysis ; 

<1 f lu id syscaa m 3 saa^ls typas 
a 1 sys taa contact t i aa ) 

Label and s h i p wash 
I f l u i d sample fo r a n a l y s i s 

3 Saaplaa For Analys is : 
(1 f lu id type • 3 saapla typas 
i a 1 eeataet t i a a ) 

.Label and s h i p ca rbonace 
' f l u i d sample for a n a l y s i s 

3 Saaplaa For Analys is : 
(1 f lu id type z 3 saapla typas 

» 1 contact t l aa ) 

I 

Label and s h i p C i c r i k l e e r 
sample for a n a l y s i s 
3 I Saaplaa Fer Analysis : 

(1 .fluid type z 3 saapla typas 
z 1 eea tae t t l aa ) 

Label and s h i p water wasn 
sample fo r a n a l y s i s 
3 Saaplaa For Analys is : 

(1 f lu id type a 3 saapla typas 
z ' 1 eea tae t t l a a ) 

I 



TRIAL 
NUMBER 

TABLE n-9 

PROCESS SAMPLE ANALTTICAL SCHEDULE FOR KINETIC TRIALS 

SAMPLE 
TTPE 

INVESTIGATED 

TREATED SOLIDS (before and after 
• final distilled water wash) AND 

THE FLUID COBiPOSITE 

PT-1 Soil Hot Spot-Lead 
PT-2 Hot Spot Soil Composite 
PT-3 Overall Soil Composite 
PT-4 Sludge Tank and Pit Composite 
PT-5 Soil Hot Spot-Lead 
PT-6 Hot Spot Soli Composite 
PT-7 Overall Soil Composite 
PT-8 Sludge Tank and Pit Composite 
PT-9 Soil Hot Spot-Lead 
PT-10 Hot Spot Soil Composite 
PT-11 Overall Soil Composite 
PT-12 Sludge Tank and Pit Composite 

PT-13 Soil Hot Spot-PCBs 
PT-14 Hot Spot Soil Composite 
PT-15 Overall Soil Composite 
PT-16 Sludge Tank and Pit Composite 
PT-17 Soil Hot Spot-PCBs 
PT-18 Hot Spot Soil Composite 
PT-19 Overall Soil Composite 
PT-20 Sludge Tank and Pit Composite 
PT-21 Soil Hot Spot-PCBs 
PT-22 Hot Spot Soil Composite 
PT-23 Overall Soil Composite 
PT-24 Sludge Tank and Pit Composite 

PT-25 Soil Hot Spot-PCBs 
PT-26 Overall Soil Composite 
FT-27 Sludge Hot Spot-Base Neutrals 
PT-28 Sludge Tank and Pit Composite 
PT-29 Soli Hot Spot-PCBs 
PT-30 Overall Soil Composite 
PT-31 Sludge Hot Spot-Base Neutrals 
PT-32 Sludge Tank and Pit Composite 
PT-33 Soil Hot Spot-PCBs 
PT-34 Overall Soil Composite 
PT-35 Sludge Hot Spot-Base Neutrals 
PT-36 Sludge Tank and Wt Composite 

PT-37 Soil Hot Spot-PCBs 
PT-38 O e r a l l Soil Composite 
PT-39 Sludge Hot Spot-Base Neutrals 
PT-40 Sludge Tank and Pit Composite 
PT-41 Soil Hot Spot-PCBs 
PT-42 Overall Soil Composite 
PT-43 Sludge Hot Spot-Base Neutrals 
PT-44 Sludge Tank and Pit Composite 
PT-45 Soil Hot Spot-PCBs 
PT-46 Overall Soil Composite 
PT-47 , . Sludge Hot Spot-Base Neutrals 
PT-48 ' Sludge Tank and Pit Composite 

Total Pb 
Total Pb. 
Total Pb. 
Total Pb. 
Total Pb 
Total Pb, 
Total Pb. 
Total Pb. 
Total Pb 
Total Pb, 
Total Pb, 
Total Pb, 

Cu. Cr 
Cu. Cr 
Cu. Cr 

Cu, Cr 
Cu, Cr 
Cu. Cr 

Cu. Cr 
Cu, Cr 
Cu, Cr 

Total PCBs 
TCL VOCs,SemiVOCs,PCBs: Total PHCs 
TCL VOCs.SemlVOCs.PCBs: Total PHCs 
TCL VOCs.SemlVOCs.PCBs: Total PHCs 
Total PCBs 
TCL VOCs.SemiVOCs,PCBs: Total PHCs 
TCL VOCs.SemlVOCs,PCBs: Total PHCs 
TCL VOCs.SemlVOCs,PCBs; Total PHCs 
Total PCBs 
TCL VOCs,SemlVOCs,PCBs: Total PHCs 
TCL VOCs.SemlVOCs.PCBs: Total PHCs 
TCL VOCs.SemlV(X:s.PCBs: Total PHCs 

Total PCBs 
TCL VOCs,SemlVOCs.PCBs: Total PHCs 
TCL B/Ns 
TCL VOCs.SemlVOCs.PCBs: Total PHCs 
Total PCBs 
TCL VOCs.SemlVCX::a.PCBs: Total PHCs 
TCL B/Ns 
TCL VOCs.SemlVOCs.PCBs: Total PHCs 
Total PCBs 
TCL VOCs,SemlVOCs,PCBs: Total PHCs 
TCL B/Ns 
TCL VOCs.SemiVOCs,PCBs: Total PHCs 

Total PCBs 
TCL VOCs.SemiV(X:s,PCBs: Total PHCs 
TCL B/Ns 
TCL VOCs,SemiVOC3,pCBs: Total PHCs 
Total PCBs 
TCL VOCs.SemlVOCs,PCBs: Total PHCs 
TCL B/Ns 
TCL VOCs.SemlVOCs,PCBs: Total PHCs 
Total PCBs 
TCL VOCs.SemlV<X:s.PCBs: Total PHCs 
TCL B/Ns 
TCL VOCs,SemlVOCs,PCBs: Total PHCs 
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sequential trials were each analjrzed for Target jCoinpound List 
volatiles, semivolatiles, PCBs, and total petroleum hydrocarbons: 

Fully treated sample solids. | 

Used 5% TYiton-X-lOO, 

Used 10% hydrochloric acid. 

First distilled water wash. 

Used 10% sodium carbonate solution. 

Used 10% Citrikleen solution, and the 
j 

Second distilled water wash. 

D.2.2.5.2.7 EPA Contract Laboratory Program (CLP) Protocol -
for Sample Analyses j 

EPA Region n required the PRP Committee to have the process 
samples generated in this study analyzed in strict compliance 
with the EPA CLP protocol and by a CLP contract laboratory. 
Unfortunately, during the sample analyses; the contr£ict 
laboratory selected by ERM (i.e., Lancaster Laboratories) 
encountered significant analytical problems due to the use of the 
CLP methods. In order of decreasing significance, these 
problems were as follows: j 

• The method frequently did not allow determination of 
precise constituent concentrations in solid and liquid 
process samples. For organics analysis, the laboratory could 
often only report that a constituent was less than a high 
value (typically between 10,000 and 2,500,000 ug/L), which 
represented the quantitation limit (i.e., the instrument 
detection limit multiplied by a high dilution factor). High 
sample di lut ions were necessary to keep the 
chromatographic peaks for the constituents within the 
calibration scale of the instrument. PCBs analysis generally 
required greater dilutions than in the analysis for other 
organics. | 

This problem was due to the high concentrations of 
multiple constituents in many of the samples, which caused 
an inability to obtain sufficient resolution! (or distinction) 
between the chromatographic peaks ' for different 
constituents. 

i ' 
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This provides an explanation for the difficulty in analyzing 
raw soil/sludge samples containing very high concentration 
of constituents In the samples. These high concentrations 
obscured analytical identification/differentiation for many 
constituents in the raw soil/sludge. However, analytical 
results were obtained for some of these same constituents 
In soil/sludge after treatment because concentrations were 
lowered to a point where calibration Interferences were 
minimized. Therefore, anomalies in the results are present 
which Is Illustrated by some constituents being detected in 
residual soil/sludge samples which are not detected in the 
raw soU/sludge sample. 

This problem was less pronounced for metals analysis. 
However, analysis for metals had to be repeated for several 
samples. 

• The method did not Include a procedure for analyzing 
samples containing surfactants (such as the used fluid 
comprised of aqueous surfactants or citrate solvents) such 
that low detection limits could be reported. This was due to 
the generation of foam in these samples during analysis, 
which could only be mitigated by repeated dilution of the 
sample prior to analysis. 

Four analytical methods that could potentially be used for 
extraction treatability studies Include both the EPA CLP Low 
Concentration and Medium Concentration methods (used in this 
study), the EPA CLP High Concentration method, and the EPA 
Priority Pollutant method. (Other methods may also be 
available.). 

The major difference between these methods is the type of 
analytical instrument used to determine the constituent levels in 
the solvent extracts of waste samples. Use of a gas 
chromatograph/mass spectrometer (GC/MS) allows lower 
detection limits than. a gas chromatograph/electron capture 
detector (GC/ECD) because GC/MS requires less sample dilution 
for constituent resolution. 

The GC/MS also achieves greater resolution by performing a 
selected ion trace capable of analyzing the constituent of Interest 
without interference from other constituents. Selected ion 
traces may potentially be used to achieve 2,000 to 5,000 ug/L 

D-17 00270C 



detection limits for semivolatiles and PCBs. The High 
Concentration method uses GC/MS to analyze for base neutrals, 
acid extractables, and PCBs. All the methods do vaiy somewhat 
in sample preparation: however, these variations are believed 
not to be contributing significantly to the constituent resolution 
problems encountered in this study. | 

I 
D.2.2.5.3 Relationship Between Process Trial Procedures and Full-

Scale Procedures 

The process trial procedures selected for this treatability study 
were not Intended to simulate the design or operating 
parameters for a full-scale extraction system. The time available 
for completing this study allowed only for preliminary 
treatability tests designed to investigate a limited number of 
treatment variables. Consequently, the treatability data should^^ 
not be used for a final determination of feasibility. The 
treatability data should also not be used for concept or detailed 
design of an extraction system. Table 11-10 jemphaslzes the 
appropriate ways in which the study data can bê  used, as well as 
ways which ERM, Inc. does not believe would be| appropriate. 

It can not be fuUy determined without further study which 
process system design is most appropriate for the SCP site 
soils/sludges. Similarly, further study is needed to confirm 
which extraction fluid or fluids are most appropriate, the 
method for decontaminating each different soil/sludge size 
fraction and. If more than one fluid is applied, the most 
appropriate sequence of application. | 

D.3.1 Observations 

D.3.1.1 Variations in Raw Sample Characteristics 

The characteristics of the raw soils 2ind sludge samples varied 
considerably. This was expected, since the sample types were 
selected to allow the range of soil/sludge chstfacterlstlcs (i.e.. 
both hot spot conditions and average conditions) to be 
Investigated in this study. For example, one ph)rslcal difference 
was that the Soil Hot Spot-Lead sample and ' the Sludge Hot 
Spot-Base Neutrals sample contained a high percentage of 
coarser particles than any of the other samples. Ranking in 
order of increasing amounts of sludge and organic solid content 

i 

^ D-18 I 



TABLE n-10 

APPROPRIATE AND INAPPROPRIATE USES OF 

THE EXTRACTION STUDY DATA 

APPROPRIATE USES 

• Feasibility of extraction chemistry to remove soil 
constituents. 

• Identification of difficult-to-remove constituents. 

• Identification of potential problems in soil handling and 
constituent analysis. 

• Basis for designing additional bench-scale studies. 

INAPPROPRIATE USES 

• Final selection of fluids for full-scale extraction. 

• Basis for concept design of an extraction system. 

• Detailed design of extraction equipment. 

• Selection of extraction equipment. 
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were the Overall Soil Composite, the Soil Hot Spot Composite 
and the Sludge Tank and Pit Composite. Both th^ Soil Hot Spot-
Lead sample and the Sludge Tank and Pit Composite were 
heavier, presimiably due to their lead content, than the other 
samples. 

The variation in chemical constituents and constituent levels 
among sample types was described earlier in Section D.2.2.3. 

D.3.1.2 Factors Promoting Contaminant Extraction 

A limited literature review and conversations with other 
Investigators of soil extraction indicated three main factors that 
can promote extraction of contaminants from solid sample 
matrices: 

• Disaggregation of soil/sludge particles (EPA, 1989), 

• Intimate contact between the sample and the extraction 
fluid (Biotrol,1988), and 

• The solvency of soil/sludge constituents in a given fluid 
(EPA, 1985). 

These factors are described briefly below. 

D.3.1.2.1 Disaggregation of Soil/Sludge Particles 

The fluid must contact the surface of soll/sluldge particles to 
allow the constituents to dissolve In or mix jwlth the fluid. 
Therefore, a greater percentage of the constituents will transfer 
to the fluid if large soil/sludge aggregates are broken into 
smaller aggregates (or disaggregated) to expose more particle 
surfaces during processing. 

D.3.1.2.2 Intimate Sample/Fluid Contact 

When the soil/sludge Is disaggregated or wtjen the smaller 
particles are sheared from the larger particles, a higher 
percentage of the particle surface area Is exposed. When this 
occurs, the fluid can permeate the soil/sludge better, allow 
Intimate contact between the sample and the fluid, and Increase 
the degree of extraction. 

C027GiA 
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D.3.1.2.3 Solvency of Soil/Sludge Constituents 

Soil/sludge constituents vary In the degree to which they 
dissolve in a given extraction fluid (i.e., their solvency in the 
fluid). For the aqueous fluids applied in this study, the solvency 
depends on the solubility of the constituent in water, the degree 
to which the fluid lowers the wetting resistance of the 
soil/sludge, and the degree to which the fluid promotes the 
solutioning of low solubility constituents into the fluid. Polar 
organics are expected to dissolve readily in any of the fluids used 
in the study. Nonpolar organics, such as PCBs, are expected to 
dissolve more readily in an aqueous solution with surfactant 
properties (such as Triton-X-100 and Citrikleen) or with 
organics solvent properties (such as Citrikleen). 

D.3.1.2.4 Degree of Solid/Fluid Separation Between Stages 

The degree of solid/fluid separation achieved between each 
successive extraction stage is important. The major reason is 
that excessive residual fluid, which would contain extracted 
constituents, would lower the extraction capacity of fresh fluids 
applied to the soils/sludges in the next stage. Extraction 
process performance would be optimized by maximizing this 
phase separation between stages. 

D.3.1.3 Solids Filtration 

The extracted samples were decanted and then filtered to 
sepsirate the solids from the extraction fluids prior to chemical 
analysis of the treated solids and used fluids. To enable 
completion of the treatability tests in the allotted time frame, 
the solids were vacuum filtered using a vacuum pump, sidearm 
flask, and Buchner funnel assembly. Rapid filtration of coarse 
sample particles and slow filtration of the soils/sludge fines was 
observed. 

D.3.1.4 Volatile Emissions 

Due to the high volatile organic concentrations In the 
soils/sludge samples, volatilization of organics could not be 
completely prevented. The nature of the extraction and 
subsequent solid-liquid separation steps promoted volatilization, 
although steps were taken to minimize this problem. 
Consequently, no attempt was made In this study to develop a 
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mass balance for the extracted volatile organics. Based on a 
limited literature and conversations with other knvestlgators of 
extraction processes (Blotrol, 1988; Resources Conservation 
Corp., 1989), full-scale extraction operations could be 
engineered to include vapor collection and treatment units that 
would safely control volatile emissions. j 

i 

D.4.1 Results 

D.4J.1 Kinetic Process Trials i 

The results of kinetic process trials PT-1 through PT-48 are 
summarized below, including the residual consti tuent 
concentrations In the solids remaining after extractions, the 
percent removals of consti tuents and tlie consti tuent , 
concentrations in used fluids. An additional, more 
comprehensive treatability study should be| conducted to 
determine the extent to which residual concentrations can be 
reduced and percent removals Increased. 1 

D.4.1.1.1 Analytical Results for Treated Soil/Sludge Solids 

Extraction with hydrochloric acid (I.e. PT-1 through PT-12) 
generally removed a h i ^ percentage of lead from all four sample 
types investigated. However, the lead removals ranged widely: 

• Between 70 and 95 percent for the Soil' Hot Spot-Lead 
sample.- I 

• Between 25 and 89 percent for the Soil Hot Spot 
Composite: | 

! 

• Between 83 and 95 percent for the Overall iSoil Composite; 
a n d I 

• Between 39 and 81 for the Sludge Tank and Pit Composite. 
Greater percent lead removals were achieved from the Soil Hot 
Spot-Lead and the Overall! Soil Composite sample than from the 
Soil Hot Spot Composite and the Sludge |Tank and Pit 
Composite. The acid extraction also removed a high percentage 
of copper among the three sample t3rpes (betwleen 60 and 95 
percent). However, copper removal from the Sludge Tank and 
Pit Composite ranged between 52 and 82 percent. Acid 
extraction removed a lesser percentage of chromium (I.e., 
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between 31 and 71 percent) among the four sample types than 
of the other two metals analj^ed. The greatest copper and 
chromium removal occurred with the Soil Hot Spot Composite. 

Extraction with 5 percent Triton-X-100 (i.e, PT-13 through PT-
24) removed a high percentage of PCBs. ranging between 66 and 
78, among the four sample types investigated. Comparable 
percent PCBs removals were noted from the Soil Hot Spot-PCB 
(75 percent) and the Soil Hot Spot Composite (78 percent). 
The THton-X-100 extraction also removed a high percentage of 
Jtylene. ranging between 87 and 99, among the four sample 
types. 

Percent removals with 5 percent Citrikleen (i.e, PT-25 through 
PT-36) were inconclusive, since PCBs were detected without an 
excessive dilution factor in only two process trials (PT-29 with„ 
58 percent removal of PCBs from the Soil Hot Spot-PCBs 
sample) and PT-32 with 93 percent removal from the Sludge 
Tank and Pit Composite. This Citrikleen extraction also 
removed a high percentage of xylene (between 91 and 98 
percent for the Overall Soil Composite and the Sludge Tank and 
Pit Composite, respectively. This Citrikleen extraction removed 
comparable percen tages of carbon te t rach lor ide , 
tetrachloroethene, toluene, and ethylbenzene. 

Extraction with 10 percent Citrikleen (I.e. PT-37 through PT-
48) removed a high percentage of PCBs (77 percent) from the 
Soil Hot Spot-PCBs. However. PCBs removal from the other 3 
sample types, via the 10 percent Citrikleen, was inconclusive 
due to analytical problems^ I.e., limited PCB analytical data was 
available on raw soil/sludge samples due to problems with 
sample analysis. See D.2.2.5.2.7 for detailed discussion on 
sample analysis. This Citrikleen extraction also removed a high 
percentage of xylene, ranging between 90 and 92 percent for 
the Overall Soil Composite and ranging between 92 and 99 
percent for the Sludge Tank and Pit Composite. This Citrikleen 
extraction removed a lesser percentage of phthalates (about 81 
percent) from the Sludge Tank and Pit Composite. 

This preliminary treatability study did not attempt to remove the 
maximum possible amount of metals and organics. Potentially 
due to this fact, residual concentrations of lead, copper, and 
chromium of up to 733, 363,and 68 mg/kg, respectively, 
occurred for the Soil Hot Spot Composite. Greater metals 
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residuals were detected in the Sludge Tank and Pit Composite: 
up to 85. 161. and 41 mg/kg, respectively. Betwfeen 81 and 451 
mg/kg of lead residual was detected in the Soil Hot Spot-Lead 
sample, depending on the contact time. ' 

Residual concentrations of PCBs, xylenes and tioluene of up to 
7.4, 9.6, and 4.8 mg/kg, respectively, occurred 'for the Soil Hot 
Spot Composite. Residual concentrations of xylenes and 
tetrachloroethene of up to 1.8 and 0.96 mg/lcg, respectively, 
occurred for the Overall Soil Composite after Triton-X-100 
extraction. The residual level of PCBs, xylenes; and toluene In 
the Overall Soil Composite was inconclusive. Greater jqrlenes 
and toluene residuals were detected in the! Soil Hot Spot 
Composite and the Sludge Tank and Pit Composite than In other 
samples. About 1.4 mg/kg of PCBs residual was detected in the 
Soil Hot Spot-PCB sample. • 

A residual concentration of 1.2 mg/kg total PCBs occurred for 
the Soil Hot Spot-PCBs sample. Residual concentrations of 
PCBs. jtylenes, and acetone of up to 7.2, 3.0, |and 1.2 mg/kg, 
respectively, occurred for the Overall Soil Composite after 
extraction with 10 percent Citrikleen. Greater PCBs, :qrlene, 
and tetrachloroethene residuals were detected In the Sludge 
Tank and Pit Composite than in other sample types: up to 
1,260, 920, and 3,900 mg/kg, respectively. j 

Three factors that may ihave contributed to the presence of 
detectable metals and organics residuals are: 1) the optimum 
length of sample to fluid contact may not have occurred, 2) only 
three stages of extraction were applied In any given process 
trial, and 3) the contact itime may not have been optimum for 
the sample matrices. lAlso, the limited available time to 
complete the study meant foregoing process trials with adding 
chelating agents, which have been documented to Increase 
metals removals firom soils (REF), added to the acid. 

The chemical analyses of the treated solids are summarized In 
Attachment D-2. ' | 

D.4.1.1.2 Effect of Process Variables on Extraction Performance 

As explained below, the fluid type, system contact time, and use 
of a water wash are process variables shown 
effect the performance of extraction. 

by this study to 
; performance of extraction. 
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D.4.1.1.2.1 Effect of Fluid Type 

As expected, the type of fluid affects the feasibility of extraction. 
Only one fluid (i.e., the 10 percent hydrochloric acid solution) 
was used for metals extraction. However, three different fluids 
were used for removing organics (i.e., a 5 percent Triton-X-100 
solution, a 5 percent and 10 percent Citrikleen solutions). As 
the tables in Attachment D-3 show, both the surfactant and the 
citrate-based solvent achieved high removals of the PCBs and 
other organics, with the citrate-based solvent providing 
somewhat high removals of PCBs than the surfactant. These 
tables also show that the 5 percent Triton-X-100 and Citrikleen 
solutions did not differ significantiy In their removal of the 
following compounds from the Sludge Tank and Pit Composite: 

• Tetrachloroethene, 

• Toluene, 

• Ethyl benzene, and 

• Xylenes. 

The 10 percent Citrikleen solution appeared to generally 
remove a slightiy greater percentage of these organics than the 
other two fluids. 

D.4.1.1.2.2 Effect of Contact Time 

One objective of this treatability study was to provide a general 
indication of both the potential required contact time and the 
effect of varying contact time on the percent constituent 
removals. The use of a different analytical method may have 
allowed a firmer prediction of these, by allowing the 
development of plots of percent removals versus minutes of 
contact time, which give an indication of the optimum contact 
time. However, this treatability study provided the following 
general indications of the effect of contact time on the percent 
constituent removals, as well as some notable peculiarities in the 
data. 

For example, for the Soil Hot Spot Composite the percent 
removal of PCBs via extraction with Triton-X-100 generally 
increased as the system contact time increased from 45 to 90 to 
135 minutes. However, Increasing the system contact time from 
45 to 90 to 135 minutes did not appear to affect the percent 
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removals of tetrachloroethene, toluene, ethyl benzene, or 
xylenes from the Soil Hot Spot Composite. One peculiarity In 
the data was that 98 percent of xylenes were removed via a 90-
minute extraction with 5 percent Citrikleen, while 81 percent 
was removed via a 135-zninute extraction with this fluid. These 
comparisons are indicated by the results summarized In 
Attachment D-3.. 

Also, the percent removal of lead from the Soil Hot Spot 
Composite via add extraction markedly Increased as the system 
contact time Increased firom 30 to 90 to 180 minutes. However, 
a similar variation in contact time had no effect on the 
percentage of copper removed from this sample. It also had no 
effect on the percentage of chromium removed from the Overall 
Sofl Composite (i.e, the removals remained fairly constant). A 
peculiarity of the data was that 76 percent of the lead was 
removed via either a 45-niinute and a 90-inlnute extraction with 
the acid, while the data indicated that only 45 percent was 
removed via a 135-mInute extraction with acid. These trends 
are also demonstrated In the Attachment D-3 tables. 

D.4.1.1.2.3 Effect of Final Water Wash 

This treatability study was to provide a general indication of the 
effect, on achievable removals, of completing the extraction 
procedure with a final water wash. No trend toward greater 
removals with the water wash could be detected from careful 
comparison of percent removals in treated solids before and 
after a final water was for organic constituents. However, metal 
removal rates were generally Improved by the final water wash 
with Increasing contact time (at 90 and 180 min). The use of a 
different analytical method may have allowed a firmer prediction 
of the effect. 

The generally greater removals of constituents with the final 
water wash confirmed the theory that residual fluid (containing 
chemical constituents) In the treated samples should be flushed 
firom the solid matrix using a water wash. 

D.4.1.1.3 Constituent Concentrations in Used Extraction Ruids 

Extraction with hydrochloric acid (i.e, PT-1 through PT-12) 
transferred high concentrations of lead, ranging between 23.5 
and 650 mg/L. to the used acid solution. The acid extraction 
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also transferred high concentrations of copper, ranging between 
10.8 and 346 mg/L. to the used acid. Acid extraction 
transferred to the used acid lesser concentrations of chromium 
(I.e.. between 1.3 and 252 ) than the other two metals. The 
exception to this was the extraction of the Sofl Hot Spot-Lead 
sample for a 180-minute contact time, which transferred 633 
mg/L of chromium into the acid fluid. 

Among trials with extraction via 5 percent Trlton-X-100 (I.e. PT-
13 through PT-24). high concentrations of PCBs (between 0.60 
and 160 mg/L of Individual PCB compounds), were transferred 
to the fluid. The Trlton-X-100 extraction also transferred high 
concentrations of xylene (32 to 140 mg/L) and petroleum 
hydrocarbons (19 to 370 mg/L) among the process trials. 
Triton-X-100 extraction appeared to transfer lesser 
concentrations of 1,2.4-dichlorobenzene, Isophorone. and 
phthalates than other organic constituents detected in the 
untreated samples. 

Among the trials involving extraction with 5 percent Citrikleen 
(i.e. PT-25 through PT-36) transferred high concentrations of 
PCBs. ranging between 0.3 and 460 mg/L to the fluid. This 
Citrikleen extraction also transferred high concentrations of 
tetrachloroethene (340 to 420 mg/L). toluene (130 to 150 
mg/L) and petroleum hydrocarbons, (920 to 5,900 mg/L) 

This Citrikleen extraction transferred lesser concentrations of 
1,2,4- dichlorobenzene, Isophorone, and phthalates than other 
organic constituents detected in the untreated samples. 

Extraction with 10 percent Citrikleen (i.e, PT-37 through PT-
48) transferred high concentrations of PCBs, ranging between 
0.2 and 44 mg/L, from all four sample types investigated. 
Among the process trials, this Citrikleen extraction also 
transferred high concentrations of tetrachloroethene (900 to 
2,200 mg/L), toluene (260 to 760 mg/L), and xylene (170 to 
470 mg/L) to the fluid. 

D.4.1.1.4 Mass Balance on Solids and Constituents 

The scope of this treatability study did not Include performing a 
mass balance on solids and constituents. A mass balance on 
solids should be conducted if a more comprehensive treatability 
study is performed, in order to predict the requirements for 
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pretreatment and reuse of extraction fluids. A mass bsdance on 
organic and metal constituents should be performed once a 
better analytical method is identified or developed for the 
analysis of high constituent concentrations. Use of the EPA-
required analytical methods (i.e.. the Low and Medium 
Concentration methods under the CLP protocol) firequently 
prevented the CLP contract laboratory to achieve adequate 
resolution between different sample constituents. Therefore, 
many constituents were known to be present below a certain 
high concentration level reported by the lab. but It was not 
known how much they were below this level. Consequentiy. a 
mass balance was not attempted on the sample constituents. 

D.4.1.2 Sequential Process Trials 

The results of sequential process trials PT-49 through PT-51 are 
summarized below, including the residual consti tuent 
concentrations In the solids remaining after extractions, the 
percent removals of consti tuents and the consti tuent 
concentrations In used fluids. An additional, more 
comprehensive treatability study should be conducted-to 
determine the extent to which residual concentrations can be 
reduced and percent removals increased. 

D.4.1.2.1 Analytical Results of Treated Soil/Sludge Solids 

Sequential Extraction with the three extraction fluids generally 
removed a high percentage of metals from the Sludge Tank and 
Pit Composite sample, ranging between 63 and 93 percent, for 
the following metals: arsenic, cadmium, chromium, copper, 
lead, mercury, nickel and zinc, with mercury having the highest 
percent removal. However, only 32 percent of selenium was 
removed from this same sample. 

Sequential extraction removed a slightiy lower percentage of the 
metals listed previously, excluding selenium and arsenic, from 
the Sofl Hot Spot Composite (I.e., betweeii 48 and 83 percent) 
and an even lesser percentage from the OveraU Sofl Composite 
with removals ranging between 9 and 63 percent, with the 
lowest percentage removal of zinc at 9 percent. The range of 
percent removals of metals from all 3 sample types are as 
foUows: 

• Between 63 and 93 percent removal of mercury 
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Between 63 and 77 percent removal of copper 

Between 62 and 72 percent removal of lead 

Between 43 and 86 percent removal of cadmium 

Between 53 and 76 percent removal of arsenic 

Between 52 and 63 percent removal of chromium 

Between 47 and 68 percent removal of nickel 

76 percent removal of antimary from sludge tank and 
pit composite. 

Sequential Extraction removed a high percentage of the 
following VOCs: chloroform, 1,2-dichloroethane, 1,1,1-
trichloroethane, trichloroethene, tetrachloroethane, toluene, 
ethylbenzene and xylenes, ranging between 83 and 94, firom the 
Sofl Hot Spot Composite sample. Comparable percent VOC 
removals were noted from the sludge tank and pit composite, 
ranging between 78 and 92 percent removal for chloroform, 
tetrachloroethene, toluene, ethylbenzene, and xylenes. Sequen
tial extraction also removed 80 percent of xylenes from the 
OveraU SoU Composite. 

Sequential Extraction removed high percentage of phenol (90 
percent) and 1,2-dichlorobenzene (89 percent) from the Sludge 
Tank and Pit Composite sample and a lesser percentage of 
1,2,4-trichlorobenzene (79 percent), napthalene (80 percent), 
and phthalates (about 82 percent). However, semivolatiles 
removal from the other 2 sample types, via sequential 
extraction, was inconclusive due to analytical problems. 

Sequential extraction removed 91 percent of Arochlor-1254 
from the Soil Hot Spot Composite sample, however, PCBs re
moval from the other 2 sample types was inconclusive due to 
analytical problems (See D.2.2.5.2.7). 

This preliminary treatabUity study did not attempt to remove the 
maximum possible amount of metals and organics. Potentially 
due to this fact, residual concentrations of copper, lead and zinc 
of 417, 272 and 314 mg/kg, respectively, occurred for the SoU 
Hot Spot Composite. 

Metals residuals detected In the Overall SoU Composite were 
148, 225, and 796 mg/kg, respectively. Greater metals residu-
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als were detected in the Sludge Tank and Pit Composite for 
chromium, copper, lead and zinc: 2,250, 1,070. 16.900 and 545 
mg/kg, respectively. However, It should be noted that the raw 
Sludge Tank and Pit Composite sample contained much higher 
concent ra t ions of these cons t i tuen t s compared to 
concentrations In the other 2 raw sample types. 

Residual concentrations for PCBs, tetrachlorethene, toluene, 
xylenes and phthalates of 20. 35. 39. 38 and 81 mg/kg. 
respectively, occurred for the SoU Hot Spot Composite. Residual 
concentrations of PCBs. tetrachloroethene and toluene of 204. 
13 and 4.2 mg/kg, respectively, occurred for the overaU soU 
composite. Much greater PCBs. tetrachloroethene, toluene, 
xylenes, and vinyl acetate residuals were detected In the Sludge 
Tank and Pit Composite: up to 400. 15.000. 4,900. 2.700. and 
950 mg/kg. respectively. 1,2-dichlorobenzene, phenol and 
phthalates residuals were detected up to 1.700. 417, and 492 
mg/kg, respectively, in the Sludge Tank and Pit Composite. 

Three factors that may have contributed to the presence, of 
detectable metals and organics residuals, are: 1) the optimum 
length of sample to fluid contact may not have occurred, 2) the 
number of stages of extraction applied tn the sequential process 
trials, 3) the contact time may not have been optimum for the 
sample matrices. Also, the limited avaUable time to complete 
the study meant foregoing process trials with adding chelating 
agents, which have been documented to Increase metals removal 
firom soUs (REF), added to the acid. 

The chemical anal3rsls of the treated solid are summarized in 
Attachment D-2. 

D.4.1.2.2 Effect of Process Variables on Extraction 
Performance 

As explained below, the fluid type and use of a water wash are 
process variables shown by this study to effect the performance 
of extraction. 

As expected, the type of fluid effects the feasibUity of extraction. 
As the tables in Attachment D-3 show, aU three fluid types and 
the first water wash achieved high removals of metals from aU 3 
sample types with the greatest removal generaUy occurring with 
the first water wash after extraction with the siufactant and the 
hydrochloric acid solution. These tables also show that the 
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aqueous surfactant provided the highest removal VOCs and 
semlvolatUes from all 3 sample types and that the Citrikleen 
solution removed significantiy greater concentrations of total 
petroleum hydrocarbons than any other extraction fluid. 
Greatest PCBs removal from aU 3 sample types was achieved by 
extraction with the surfactant and Citrikleen solutions. 

Extraction with the 3 fluid types, the 2 water washes and the 
sodium carbonate solution wash transferred high concentrations 
of metals, VOCs, semlvolatUes and PCBs to the used solutions. 
Refer to the. table In Attachment D-3 for constituent 
concentration analysis in the used extraction fluids. 

D.5.1. Conclusions and Recommendations 

The foUowing conclusions and recommendations can be made 
from the results of this study. 

• Removal of volatile and semivolatile organics. petroleum 
hydrocarbons. PCBs. and a variety of heavy metals Is feasible 
via contaminant extraction. However, additional treatability 
and pilot-scale studies are recommended to determine 
relative effectiveness and most appropriate method for 
remediating soUs and sludges to achieve cleanup goals for 
the FOU. 

• Both the aqueous surfactant and the aqueous citrate-based 
solvent are effective for high removals of all classes of 
organic compounds tested. The citrate-based solvent 
appears to be somewhat more effective than the surfactant 
for PCBs removal. Additional treatability studies would need 
to be performed to determine whether the surfactant or the 
citrate-based solvent were necessary to achieve cleanup 
goals. 

• The highest percent removals would occur for those sample 
types with the greatest initial constituent concentrations 
(i.e., the Hot Spot SoU Composite and the Sludge Tank and 
Pit Composite). However, aU sample types were treatable 
via extraction. 

• A single stage of extraction would be capable of removing 
high percentages of constituents. However, due to the level 
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of residual concentrations In this study, a greater number of 
stages would be required for treatment that would achieve 
the FOU cleanup goals. 
This study did not provide conclusive data for requfred 
contact time. However, approximately 45 inlnutes system 
contact time may be sufficient for metals removal. Also, the 
apparent required system contact time for high organics 
removal varied between 45 and 90 minutes. 
As expected, sequential extraction was successful In 
removing large percentages of both organic and metal 
constituents,including PCBs and lead, as demonstrated by 
the analytical results provided in Attachment D-3.. 
Used extraction fluids would require significant 
pretreatment prior to recycling back into an extraction 
system for reuse due to their high constituent levels. 
Complete replacement with fresh fluid volumes during 
soUs/sludge processing and off-site disposal of pretreated 
fluids would be expected. 

Volatile emissions control would be necessary during 
extraction of soUs and sludges. 
TTie CLP protocol used for process sample analysis was not 
suitable due to the high constituent concentrations. An 
alternative analytical method should be found for further 
treatability and pUot-scale studies. 
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ATTACHMENT D-1 

MSDS FOR EXTRACTION FLUIDS 

I 
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CORPORATION 

A Subiidiarv 9> W«l Ch«mtc*l Producn. Inc. 

74 HUDSON AVENUE. T E N A | E L Y , N J 07670 

EMERGENCY T e u NO. 1301)987.3000 

MATERIAL SAFETY DATA SHEET 
i»iol» — intormation not to ft* i 
mt arid etnir rtguiiiory agtncH 

P^„ February 24. 1986 

ICenfkltniiM fotmutt — Inlormaiion not to ft* tfilclOMd to 
ctfMr than raciot«nt arid ecnir rtQuliiory agtncim.) 

i^xm^^iBWM.j..ttJh^wtfHt^tafcJW<m^ 
TRADE NAME 

CITRIKLEEN MOD 

COQ. foam, e tc . ; t reat as Class B (o i l type) f i r e . 
SPECIAL FIRE FIGHTING PROCEDURES 

None 
UNUSUAL PIRE & EXPLOSION HAZARDS 

None 

EYES 

SKIN 
Wash with water. I f i r r i t a t i o n persists, seek medical a id. 

Wash with water • D C ' 2 7 0 ^ 
INHALATION 

Remove to fresh a i r ; seek medical assistance. 
INGSSTION • • -o e + n m s r h I ' V - n ' - . ''>e? C h v e i c i n T l . 



THRESHOLD LIMIT VALUE 

Not yet determined 

EPPECTS OP OVEHEXPOSUBE.-
INHALATION 

Nausea, dizziness 

Defatting and irritation upon repeated or prolonged contact 

Irritation upon contact 

"CHRONIC OVEREXPOSURE EFFECTS 

Not yet determined 

CONDITIONS CONTRieuTlNG TO INSTABILITY 

Product is stable 
INCOMPATIBILITY 

Strong oxid iz ing agents i . e . chromates, s u l f u r i c acid 
• HA2AftsouS' dgggMPpsi r i z u PHOPucTs—: 

C0NDIVI6NS diNThisutiNi T6 POLVIUEAIZATIOW ^"•; 

W i l l not po lymer ize 

STEPS TO BE TAKEN IP MATERIAL IS RELEASED OA SPILLED 

Wash to sanitary sewer accnrdino to local nrHin;inrP^ 
NEUTRALIZING CHEMICALS 

Di lu te wi th water. [ 
WASTE DISPOSAL METHOD ; ' 

Wash to-sani tary sewer a f te r so i l release i f permit ted by l o c a l , s t a t e , 
and Federal EPA regu la t ions . 

VENTILATION REQUIREMENTS 

Forced ventilation reconnended 

fetus* 

>fe UJ 

RESPIRATORY 

None 
Tvr 

splash proof goggles if splashing is:likely 
GLOVES 

Solvent res is tant 

•.:b-'-*'r«eL^-^»:«**«-^'nnE 

OTHER CLOTHING & EQUIPMENT 
None 

PRECAUTIONS TO BE TAKEN IN HANDLING l i STORAGE lAiwayt rti«r to laoM ovaeiiOAi wn«n uiing.i 

, i. i.'Do not allow to f reeze - i f frozen al low to thaw 

I 0027|(^^;^/^way from ch i l d ren . 
D.O.T. SHIPPING CtASSlrlCATION ' 

Compound c lean ing l i q u i d ; combust ib le l i q u i d (NA-1 933) 
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COMPLETE CHEMICAL ANALYSES FOR TREATED SOLIDS 
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l A B l t I 
RCSUIIS OF UCIAIS REMOVAl • KMETICS IRIALS 

IREilTEO SOIIOS ANMVSIS 
EXTRACTION WITH I 0 « HVOROCHIORIC ACIO SOIUTIOM | l | 

SCP PROJECT • CARLSTADT, N J. 

RESIDUAL CONCENTRATIONS, SYSTEM CONTACT TWE 
AND PERCENT REMOVAL 

Sy tUM 
CsnMcl 

T i m * 
IMinI 12 

«« 

• • 

• • • 

R m 
• • • i p i t 

I D . 

C t T i 

CET 1 

CET4 

C E T i 

CET 1 

CETJ 

CET-4 

CET$ 

C E T l 

C E T l 

CET 4 

CETS 

• • • » U 
N M * 

SnIHM 
Spo«l*a4 

SalHM 
SpoU 

Cainpo*** 
o»*t«« 

So i 
CM<P<>.M 

TtnktPit 
CoinpM** 

SoiHo* 
SpoMMd 

Sal Hal 
Spot/ 

Conpou* 
0«*i*H 

S«4 
CanpoU* 

Sk>4)* 
TanktPil 
ConpMM 

8«4HM 
SpoM.**d 

SalHM 
SpeV 

Campou* 
o«*i«a 

So4 
CompoM* 

SkKlg* 
TankiPH 
CompoM* 

H * U I * 
A i » l y t * a 

111 Ilillillilli llllllllllll llllllllllll 

C* l l c * I I I IM l *« 
In Rao 
• * M p l * 

i M B / k a t 

I.S40 
• 

I .7S0 
• 79 

• 0 
• • a 
• • 6 

• . 0 * 0 
4.020 

• • 7 0 0 

I.S40 

• 
i . ;oo 

• 79 
90 

399 
• 96 

• .0*0 
4.020 

• • 7 0 0 

I.S40 
• 

1.790 
• 79 

• 0 
399 
• 96 

• .060 
4.02 

• 0.700 

P 
• • 1 * 1 * 
Final 
Waali 

l « i a > l i o ) l 4 

* » 7 

1 * 1 

70 

r . i 
A l U f 
F i n a l 
Waah 

Ima/kaMS 

2.020 

Ramaval 
l % l 

•3 

P T - 2 
B a l o i * 
Final 
Wa*h 

n g / k Q 

JO 
t i t 
733 

Removal 
1 * 1 

39 
92 
i i 

A l u r 
F ina l 
Wash 

I m a / k f l 

46 
216 
944 

R*ni*«al 
1 * 1 

43 
9 1 

4 

P T - J 
B t l o t a 
Final 
Wash 

« a / k a 

4 
91 
» i 

I * ) 

• 4 
79 
96 

Al lac 
F ina l 
Wash 

l a i a / k g 

34 
101 
764 

Hsmasa 
1 * 1 

• 3 
7S 

• 2 9 

P T . 4 1 
Balofs 
Final 
Wash 

[ m s ' l i a 

2.230 
1.120 

11.600 

A l l s t 
F i n a l 

Rsaiovai Wash 
1 * 1 

• 3 
72 

• 

i m g / k a 

2.440 
1.140 

14 200 

Ramova 
1 * 1 

• 0 
7 2 
7 « 

FaslnoUs: | l | Th* sudaclanl ua*4 was manulacluiad by Rohm t Haas. 
| 1 | SysIsM canlael I I M S IS Iha la ls l l l ns Iha aampla laaa In canlaci arilh Iha l luM. This Is coMtsslstf sillh slsga contact lloia aihlch is laia lo Iha lima Iha sanp 

, . la In canlaci o l i h Iha Iki ld In • slngM •lags. Esch piacass l i la l |PT| In Iha liaalakili ly siudy conslslsrf o l 3 slagas 
| 1 | M. ia l analysas » • / • • ! lo ls l malal canlsnl | l .a., all chsmical lo ims). 
J4J Bt lo ia l lnal i iash falsfs Is Ihs isalsd aampla bslors M un4*>goas a l inal l isslmani sii lh dIslMlari wai t t . 

' " y . j l j Aliar llnal arash is lsrs lo Iha I fsa l td ssmpis a l l t f II undatgoas • l inal wash i isaimani wiih di t l i l lad waur. 

• ' > : ' . . 
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TABLE I iconlinuad) 
RESULTS OF METALS RLMOVAL • KINETICS TRIALS 

TREATED SOIIOS ANALYSIS 
CMRACTION WITH 1 0 * HYDROCHLORIC ACID SOLUTION | l | 

SCP PROJECT • CARLSTADT, N.J. 

RESIDUAL CONCENTRATIONS. SYSTEM CONTACT TIME 
AND PERCENT REtMVAL 
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Oigan lc* 
An* lv<*d 

P * * t l c l d * * 
Alpha BMC 
BauBHC 
OalaBHC 
Gamma BHC -Lfcattna 
Haptachkii 
Aldi in 
Haptachku EpoaMt 

Olaldiln 
COE 
Endiln 
Endoaulan U 
OOO 
Endoaudan SuRat* 
DOT 
Endiki Kaion* 
MalhoiycMM 
A ^ a Chkiidan* 
Gamrn* ChkMdan* 
loiaphan* 

PCB t o i l 
PCB 1221 
PCB-1232 
PCB 1242 
PCB 1243 
PCB 1254 
PCB 1260 
AiochlM 1242 
Aiochloi 1254 
AfOcMol 1260 

Cnnccnt ia t lon 
In Raw 
Sampla 

( u o / k g ) 

S 6 0 J 

SSO J 

5.200 J 

P T - 2 S 
Syalam 
Canlact 

Tima 
(Mini I I I 

4 1 

Ba lo ia 
FInM 
Waah 

f u g / k g 

93.000 

Ramoval 
1 * 1 

A l t a i 
F i n a l 
Waah 

l u g / k g 

• • . 0 0 0 

Ramaaai 
1 * 1 

P T - 2 0 
Syalam 
Canlact 

Tima 
I M l n l 

0 0 

Bala ia 
Final 
Waah 

l u g / k g ) 

130 J 

2 1 0 J 

147.000 

2.200 J 

Ramoval 
1*> 

71 

61 

5 1 

A l t a i 
F i n a l 
Waah 

( u g / k f l 

1 t o J 

112,000 

2.600 J 

Ramova 
1 * 1 

61 

50 

PT 
Syalam 
Cantact 

Tima 
I M I n ) 

1 3 1 

Baloia 
FinM 
Wath 

l u g / k g ) 

170 J 

5 I 0 J 

21.000 J 
4.100 J 

tamavs 
1 * 1 

71 

14 

- 3 3 
A l t 4 l 
F i ns I 
Waah 

l u g / k g ) 

24 J 

I I O J 

250,000 

namava 
1 * 1 

69 

| t | Syalam contact lima la tha to ls l l ims Ihs ssmpla waa in cantact whh Iha l lu id. 
Thia la canliaatad wHh slsga contact lima which lalaia to tha lima Iha aampla 
ia in cantact wllh Iha l lu id In s singis slsga. Each piacaaa ti ial (PT) in Iha l iaalabii i ly atudy cnnaialad M 3 atagaa. 

|3 | " J " valuaa maan aatimalad cnncantial iana 
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TABLE • (contlnusd) 
RESULTS OF PCB'PESTICIDES REMOVAL • RINETKS TRIALS 

EXTRACTION WITH S * AQUEOUS CITRtKIEEN SOLUTION 
TREATED SOLIDS ANALYSIS 

SCP PROJECI - CARLSTADT, N.J. 

RESIDUAL COMCCNTRAIION, SYSTEM CONTACT TRAE, 
AND PERCENT REMOVAL 

Rsw 
Ssmp l * 

1.0. 

CET 4 

S t m p l * 
N*m« 

O v a t l 
Soil 

Composts 

' 

Oigshlca 
A n t l y . s d 

P « * l l c M * t 
Alpha BHC 
aatBHC 
0*taBMC 

Htpttctdsi 
Aidiin 
llaptsMdM Epoald* 
Emtouasnl 
Oistdiin 
OCE 
Endim 
Endosultn a 
000 
EndosiJan SuOat* 
cm 
Endiln KMon* 
U*thoiychlM 
Atphs ChkMdan* 
CtnwwCNwdMW 
(oaailwn* 
PCBs 
PCB l O i a 
PCB 1221 
PCB 1232 
PCB 1242 
PCB 1243 
PCS 1254 
PCB I2S0 

AflOCHlon 1242 
AnCKI0aRl254 
AHQCHLani2«0 

CoacsMraHoa 
In Rtw 
a * m p l * 

l u g / k a l 

1704 

P T - 2 0 
8y * t *m 
Cant a d 

T i m * 
I M I n l I I I 

«• 

' • 

Ba ln ia 
FInM 
Wssh 

l u a / k a l 

2.300 

RSNIOVS 

1 * 1 

A l i s i 
F l n n l 
Wssh 

f u a / f c a l 

24.000 

R*nib** i 
1 * 1 

• 1 4 . 0 1 1 

P T - 3 0 
Sy* t *m 
Coniacl 

T i m * 
I M l N l 

aa 

B a l a i * 
FInM 
W * * h 

< » g / k g | 

35 J 

• • J 

s.sooj 

n*m*«* l 
1 * 1 

4 1 

A l t * l 
F l n n l 
Wssh 

l u g / k g l 
Rsmats 

1 * > 

P T - 3 * ( 
Syttsm 
Contsct 

Tims 
I M I n ) 

1 3 1 

B s l o i * 
Final 
W*sh 

l u g / k g ) 

130 J 

20.000 

Rsniatal 
f * l 

24 

A l i s r 
f l n s l 
Wash 

l u g / k g l 

7 2 J 

21.000 

Rsmoaal 
1 * 1 

S t 

| l | By*t*m csntnci Mm* 1* I k * lotM l l m * I h * sampl* w s * In contsci whh Ihs l lu id. 
This Is contisstsd wkh stag* contsci Urns which i s l s i * l a I h * tinrw t h * ssmpis 
Is In contsci wllh Ihs l luld In a sinals stsgs. E tch piocsss l i w l ( P l | In Ihs lisatabMily Mudy can* ls l *d • • 3 Mtg*s . 

|2 | ~J " ssluas maan aatimalad cancanl ia l lan* 
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TABLE 6 Iconlinuad) 
RESULTS OF PCBfPESTICIOES REMOVAL - KINETICS TRIAIS 

EXTRACTION WITH 5 * AOUEOUS CITRIKLEEN SOLUTION 
TREATED SOLIDS ANALYSIS 

SCP PROJECT • CARLSTADT, N.J. 

RESIDUAL CONCENTRATION, SYSTEM CONTACT TIME. 
AND PERCENT REMOVAL 

Raw 
Ssmpis 

1.0. 

CET 5 

Ssmpis 
Nama 

Skalaa 
TarA 1 Pa 
Compoaka 

Oiganic* 
AnMyiad 

Paal lc lda* 
AlAaBHC 
BaaBllC 
Data BHC 
Gamma BHC IbHan* 
H*pt*chkM 
Aidiin 
HapiachkM Epoiid* 
Endoaulan 1 
Olaldiin 
OCE 
Ehdiin 
Endotultan II 
COD 
Endoaulan Sulai* 
OCT 
Endiai Kaon* 
Maihoaychlot 
Aliha CNudaiw 
Gamma ChtNdtna 
Touphan* 
PCBa 
P C B - t O t l 
PCB 1221 
PCB 1212 
PCB 1242 
PCB 1241 
PCB-t254 
PCB 1260 
Aiochkii 1242 
Aiochhii 1254 

Canconl io t lan 
ia Raw 
Sampla 

( u g / k g ) 

130.000,000 
1 ( ,000 .000 J 

P T - 2 0 
Syalam 
Contact 

TIma 
IMIn) i l 

4 * 

Ba la ia 
F in t I 
Waah 

[ u g / k g 

7.200 

2.750 

Ramavai 
1*1 

A l t a i 
F i n a l 
Waah 

( u g / k g ) 

20.200 

1.160 

Ramoval 

1*1 

P T - 3 2 
Syalam 
Contact 

TIma 
I M I n ) 

0 0 

Ba la ia 
Final 
Waah 

l u i , / k g ) 

21.000 

1.500.000 J 

Ramavai 
1 * ) 

• 1 

A l t a i 
F ina l 
Waah 

l u g / k g ) 

12.200 

1.200.000 J 

ftamova 
1 * ) 

93 

P T 3 6 1 
Eiyalam 
Canlact 

Tima 
I M I n ) 

I 3 « 

Balo ia 
Final 
Waah 

u g l k g 

14.100 

5.400 

Namava 
1 * 1 

A l t a i 
F i n a l 
Waah 

( u g / k g ) 

SS.2O0 

4.26li 

Ranwaal 
1 * 1 

| l | Syalam coniacl lima la tha lo lM lima Iha tampla waa In contact with Iha l lu id. 
Thia la contiaatad with ataga .contact tima which la laia la tha tima tha aampla 
la In canlact wllh Iha Huid bi t singis slaaa. Each piacaaa t i la l (PT) in tha tiaalahihiy atudy conslslsd ol 3 sisgaa. 

|2) " J " valuaa maan aatimalad ctncanl iat lono 
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o TABLE 7 

RESUITS OF PCB/PESTICIOES REMOVAL - KINETICS TRIALS 
EXTRACTION WITH 1 0 * AOUEOUS SURFACTANT SOLUTION 

TREATED «OUOS ANALYSIS 

SCP PROJECT - CARLBTAOT, N.J-

RESIOUAL CONCENTRATION. SYSTEM CONTACT THdE. 
AND PERCENT REMOVAL 

Rtw 
B t m p l t 

1.0. 

C E T 2 

B t m p l t 
N t m * 

Soil 
Hot Spot 

PCBa 

O i a t n l c t 
A n t l v i t O 

P t t l l t l d t t 
Alpha B i C 
BattBllC 
0 * 1 * BHC 
OwimtBHC-Lbidan* 

AMilR 
Hafilachtai EpoaUb 
EmAMiittii 1 
OitMilR 
OOE 
End/In 
EndotuBtna 
OCO 
Emtotulan SuSM* 
OOT 
EnMnKatono 
MMhoiychkM 
ADha ChkMdan* 
GwrantChkiKlMM 
Toaaphana 
PCBt 
pcB- io ia 
P C a i 2 2 l 
P C B I 3 3 2 
PCB-1242 
PCB-1340 
PCB-1254 
PCB 1200 
AiechkM 1260 

Conc tn l ya l l aa 
IR R t w 
B i m p l o 

l u g / k a l 

s a o j 

SBOJ 

S . 2 0 0 J 

P T - 3 7 
B y t l t m 
Con l tc l 

T Ima 
MIRI I I 

4 B 

• t l o i t 
F In i l 
W t t h 

l u a / k a l 

TOJ 

1.200 J 

R t m o v t l 
1 * 1 

aa 

77 

A l l t f 
F l n t l 
W t t h 

( u g / k a l 

a 4 j 

l a a j 

I.SOOJ 

R tmova l 
i « l 

•• 

• S 

7 1 

P f - 4 ( 
B y t l t m 
Canlaci 

TIma 
| M I » | 

S B ' 

B * l e i * 
Final 
w * * h 
u g / k g 

R*mo« t l 
1 * 1 

" 

. 

A l l t f 
F i n a l 
W t t h 

(ua 'ka 
R a m a v i l 

(*) 

P T - 4 S 1 
S y t l t m 
Contact 

T i m * 
f M I « | 

I I * 

B t l o i * 
F in t I 
W * t h 
u g / k a l 

• O J 

100 J 

R t m e v t l 
1 * 1 

• 0 

S3 

A l l t f 
r i na l 
W a t h 

l ua /ka ) 

2 2 J 

I 3 0 J 

n t m o t a 
1 * 1 

• 6 

7a 

| l | S y t l t m coAl tc l l l m * I* I h t l o l t l l l m * Iho oampl t wa t In contact with I h t l lu id. 
TMt la cen t i a t l t d whh t i t o t can l t c l l l m t which f t l t t o to I h * l l m * t h * * * m p l * 
I t In cent tc l with I h t l IuM In t t i n s i * t l a a t . E t c h p r o c * * * I f iM (PT) In I h t I f t t t t b i l l l y Mud)/ c o n a l t l t d a l 3 t i t s * * . 

| 2 | " J ~ » * l u * * in* tR t s l l m t t s d c a n t s n t i t l l o n t 



TABLE 7 Iconlinuad) 
RESULTS OF PCB'PESTICIDES REMOVAL - KINETICS TRIALS 

EXTRACTION WITH 1 0 * AQUEOUS SURFACTANT SOLUIION 
TREATED SOUDS ANALYSIS 

SCP PROJECT - CARLSTADT, N J . 

RESIDUAL CONCENTRATION, SYSTEM CONTACT TIME, 
AMD PERCENT REMOVAL 

Rtw 
Sampi t 

1.0. 

CET 4 

S tmp la 
Nama 

Ovaisll 
Soil 

Caapatna 

O ig tn i ca 
A n t W i . d 

P t t t l c l d t t 
Alpha BHC 
SauBHC 
OaMaBHC 
Gamma BHC-Undwi* 
llaptachkH 
Aldiin 
Hapltchkif EpoaM* 
EndoauOanl 
Olaldiin 
OOE 
Endiln 
Endoaulan U 
OOO 

OOT 

MathoiychlM 
AlphtChkadana 
Gamma Chkadan* 
Toiaphan* 
PCBa 
PCB-IOIS 
PCB 1221 
PCB 1232 
PCB-1242 
PCB 124* 
PCB I2S4 
PCB 12*0 
Afochlor 1234 
AiochlM 1260 
Aiochloi 1242 

C o n c t R l i t l l o n 
In Rtw 
S i m p i t 

l u f l / k g ) 

I 7 0 J 

P T - 3 0 
S y t l t m 
Con l tc l 

T I m t 
I M i n I ( I I 

4 0 

B a l o r t 
F ln t l 
W i t h 

r u g / k g ) 

480 J 

50.000 

2.a0D J 

R t m o v t 
( * l 

• 

A l t a i 
F i n t I 
Waah 

( u g / k g ) 

ISO J 

ntmova 
1 * 1 

P T - 4 3 
Syal tm 
Conl tc l 

T i m * 
( M i n ) 

0 0 

B a l o t * 
FinsI 
W**h 

u g / k g ) 

SSJ 

20.000 

1.000 J 

Romov t l 
1 * 1 

A l l * l 
F l n s l 
Waah 

l u a / k a l 

s.oot 

570.000 

Ramoval 
1 * 1 

PT 4 6 1 
Syalam 
Conltc l 

T ims 
I M I n ) 

I 3 S 

Ba lo io 
Final 
Waah 

( u g / k g ) 

ISO J 

ISOJ 

1.400 J 

7.200 J 

Ramoval 
1 * 1 

12 

A l t a i 
F l n t l 
W t o h 

l u g / k g ) 

4 2 0 J 

240 J 

30.000 

28 .000 J 

Romoaa 
1 * 1 

4 1 

| l | Syalam con l t c l l l m * la t h * l o l t l l l m t I h t t t m p i t w t t In can l t c l with I h t l luid. 
Thia IS c o n l i t t l s d wah t l i g t con l tc l i i m * which i * l * i * to t h * I im* t h * * *mp l * 
I* In contsci with I h * l lu id in t t i ng i t t u g * . E t ch p iocss i l - l i iM (PT) in Ihs Us t l tb i l i l y *ludy conslslsd o l 3 stagaa. 

|2 | ~ J " vsluss mssn sstimatsd concanliationo 
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TABLE 7 (cont inutd) 
RESULTS OF PCB/PESTICIOES REMOVAL • KINETICS TRIALS 

EXTRACTION WIIH 1 0 * AOUEOUS SURFACTANT SOLUTION 
TREATED SOLIDS ANALYSIS 

SCP PROJECT - CARLSTADT. N.J. 

RE8I0U/U. CONCENTRATION, SYSTEM CONTACT nME, 
ANO PERCENT REMOVAL 

. 
Rtw 

S t m p l i 
1.0. 

CET S 

B t m p l t 
Ham* 

Skalo* 
l a i l i S P l 

Ofg lR lCt 
A a t h r l t d 

p t i i i c i a t o 
AtphtfiHC 
BtiaBHC 
0*0* BHC 

HaptacidOf 
AMilR 
Ht«iltchtof EpoaMt 
Endotu l tn l 
OiaMiln 
OOE 
Endiln 
EndowiOana 
OCO 

DOT 
Endrin KMona 
MMhoaychhM 
Alpha CMwdan* 
OMnmaChkinlwia 
Toa^diHia 
PCBt 
PCB- IO ia 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-124a 
PCB-I2S4 
PCB I2S0 
AiochkH 1242 
AiochkN 12S4 

Concant fa l lon 
IR R t w 
Sampla 

l u a / k a l 

130.000,000 
10.000.000 J 

B y t l t m 
Con l t c l 

T l m t 
IM ln l I I I 

«• 

B t l O f a 
Final 
W i t h 

l u o / k a l 

12.700 

I.2SO.OO0 

P T - 4 0 

R t m o v t l 
1 * 1 

• 

A l l t f 
F l n t l 
W t t h 

l u a / k a l 

10.200 

i.oio.ooo 

1 
S y t l t m 

R ta i ova l 
l % l 

Contact 
T l m t 

( M i l l ) 

• • 

B t l o i t 
FInM 
W a t h 
• B ' k a l 

• 4 . 0 0 0 J 

• • . 0 0 0 J 

27 .000 

P T - « 4 

R t m o v t 

1*1 

A l l t f 
F l n t l 
W * * h 

l u a / k a l 

• 4 J 

100 J 

12.800 

700 J 

R o m o v t l 
( * l 

i oo | 

p T - i a 1 
S y t l t m 
Conltcl 

T l m t 
I M I n l 

I 3 S 

B t l o i t 
Final 
Waah 

l u g / k a l 

8.300 

• 10.000 

R tmov t l 

1*1 

A l l t f 
FiROl 
W t t h 

lua/kal 

8,800 

R t m o v t l 
1*1 

| i | S y t l t m con l t c l l l m * I t I h t l e l i l l l m * I h * t t m p i t w t a la con t t c i wKh I h t l lu id. 
Thlt I t c o n l i t t l t d wSh t l t a t con l tc l l l m t which f t l t f t M I h t Umt I h t t t m p i t 
I t In can l tc l arilh I h t l luM IR • t i n e l t t i a s t . E t c h p i e c t t t l i l t l |PT) In t h * l i * * i *b i l i l y t l u d y c o R t l t t t d o l 1 

|2 | ' r v t l u t t Ri«*n * * l l m t l t d c a n c t n l / t l l o n t 
M t a t t . 
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l A I I I I 9 
RESULTS OF PCB iPES l lC I IHS I IEMOVAl - SEQUENTIAL I H I A L S 

EXIHACTION WITH S * AQUEOUS SUIIFACIANT | l | . 10% HYOROCMLORIC ACID 
AND 10 % C I I I I I K l l l H SOLUTION 

THEAIEO SUI IUS ANAIVSIS 

SCP PROJECI • C A H L S I A D f , N.J. 

^ 

HESIOUAt CONCENTRAtlOM ANO PERCENT REMOVAL 

O f B * n l c * 
A n t l v i a d 

P t t l l e l d t a 
AtihaBHC 
ettaBt lC 
DataBIIC 
GtmmtB I IC Ikvlana 
HaptachlM 
A ld i in 
ItcptacMor Epo iU* 
Endoaulwi 1 
OI* ldr ln 
DOE 
Endiln 
EndoauaanM 
OOO 
Endotuaan SidlMa 
DDT 
Endiln KMona 
Mathoiychlof 
Alplia ChhHdtnt 
Cammt CNoidina 
To i tp lan* 
PCBS 
PCB-1018 
PCB-1221 
PCS-1212 
PCB-1242 
PCB 1248 
PCB-1254 
PCB 1 2 ( 0 
Aiochlm 1242 
Aiocl i lm 1280 
AfocMot I2S4 

Raw 
S a m p l a 

I .O . 

GET 3 

7 * 0 J 

1 8 0 . 0 0 0 

2 2 . 0 0 0 J 

S a m p l a 
N t m * 

SON 

I ta lSpol 
Compotk* 

C a n c a n l i a l l a n 
In Raw 
Sampto 

l u B / k a l 

• 

PT-48 | 2 | 
l o f C E T - I S I 

A l l o f 
F i n a l 
Waah 

U B ' l i B l i a i 

4 7 0 J 

2 0 , 0 0 0 
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F*eln*l*a: 
| l | T h * a u f l a c l a n i u * * d w * t T f l lon- i - lOO m a n u l a c l u f a e by N ohm t I I * * * 
121 PT ( U n d l o t P i « c * * a T i l a l . Tha a p p l k a b i * 1.0. n u m b t t l o t I h * l i e t t e d a t m p l * | l . * . , CET a) 

I* Indicated nea l l e I h * P teca* * T i la l . I 
| 3 | A l tet l l n a l w * * h fa la ia l o Iha l iaa ted aampte alter H u n d e i g o o t a Ib in l w a t h i l i a a l m a n l w l l h d i t l l l t e d wa te t . 
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TABLE 12.A 
SUMMARY OF PESTICIDE AND PCB REMOVALS FOR KINETICS TRIALS 

WITH VARIOUS FLUID TYPES FOR A SYSTEM CONTACT TIME OF 45 MINUTES 
A. SOIL HOT SPOT • PCBs (CET-2) 

TREATED SOLIDS ANALYSIS 

SCP PROJECT - CARLSTADT, N.J. 

PERCENT REMOVALS (%) WITH VARIOUS FLUID TYPES 

Organics 
Analyzed 

Pesticides 
Alpha BHC 
Beta BHC 
Delta BHC 
Gamma BHC -Lindane 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan 1 
Dieldrin 
DOE 
Endrin 
Endosulfan II 
DDD 
Endosulfan Sulfate 
DDT 
Endrin Ketone 
Methoxychlor 
Alpha Chlordane 
Gamma Chlordane 
Toxaphene 
PCBs 
PC8-1016 
PCB-1221 
PC8-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 
Arochlor 1254 
Arochlor 1260 

5% Surfactant 

Before 
Final 

W a s h f l l 

81 

68 

75 

Af ter 
Pinal 

W a s h f l l 

66 

51 

46 

5% Citrikleen 

Before 
Final 
Wash 

Af ter 
F inal 
Wash 

10% Citr ikleen 

Before 
Final 
Wash 

88 

77 

Af te r 
F inal 
Wash 

8 6 

6 9 

71 

Footnotes: 
[1] Treated solids were sampled and analyzed before and after 

washing them with a final volume of distilled water. 
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TABLE 12-B 
SUMMARY OF PESTICIDE AND PCB REMOVALS FOR KINETICS TRIALS 

WITH VARIOUS FLUID TYPES FOR A SYSTEM CONTACT TIME OF 90 MINUTES 
A. SOIL HOT SPOT - PCBs (CET-2) 

TREATED SOLIDS ANALYSIS 

SCP PROJECT - CARLSTADT, N.J. 

PERCENT REMOVALS (%) WITH VARIOUS FLUID TYPES 

Organics 
Analyzed 

Pesticides 
Alpha BHC 
BetaBHC 
Delta BHC 
Gamma BHC -Lindane 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan 1 
Dieldrin 
DDE 
Endrin 
Endosulfan II 
DDD 
Endosulfan Sulfate 
DDT 
Endrin Ketone 
Methoxychlor 
Alpha Chlordane 
Gamma Chlordane 
Toxaphene 
PCBs 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 
Arochlor 1254 
Arochlor 1260 

S% Surfactant 

Before 
Final 

W a s h f l l 

78 

Af ter 
Final 

W a s h f l l 

57 

5% Citrikleen 

Before 
Final 
Wash 

78 

61 

58 

Af ter 
F inal 
Wash 

81 

50 

10% Citrikleen 

BAfore 
Final 
Wash 

Af ter 
Final 
Wash 

C 

Footnotes: 
[1] Treated solids were sampled and analyzed before and after 

washing them with a final volume of distilled water. 
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TABLE 12-C 
SUMMARY OF PESTICIDE AND PCB REMOVALS FOR KINETICS TRIALS 

WITH VARIOUS FLUID TYPES FOR A SYSTEM CONTACT TIME OF 180 MINUTES 
A. SOIL HOT SPOT - PCBs (CET-2) 

TREATED SOLIDS ANALYSIS 

SCP PROJECT • CARLSTADT, N.J. 

PERCENT REMOVALS (%) WITH VARIOUS FLUID TYPES 

Organics 
Analyzed 

Pesticides 
Alpha BHC 
BetaBHC 
Delta BHC 
Gamma BHC -Lindane 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan 1 
Dieldrin 
DDE 
Endrin 
Endosulfan II 
DDD 
Endosulfan Sulfate 
DDT 
Endrin Ketone 
Methoxychlor 
Alpha Chlordane 
Gamma Chlordane 
Toxaphene 
PCBs 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 
Arochlor 1254 
Arochlor1260 

5% Surfactant 

Before 
Final 

W a s h f l l 

79 

61 

• « 
73 

A f te r 
F ina l 

W a s h f l l 

64 

56 

69 

5% Citrikleen 

Before 
Final 
Wash 

71 

14 
« 

Af ter 
F ina l 
Wash 

69 

10% Citr ikleen 

Before 
Final 
Wash 

90 

83 

Af ter 
F ina l 
Wash 

96 

78 

Footnotes: C^ 
[1] Treated solids were sampled and analyzed before and after 

washing them with a final volume of distilled water. 
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TABLE 12-D . 
SUMMARY OF PESTICIDE AND PCB REMOVALS FOR KINETICS TRIALS 

WITH VARIOUS FLUID TYPES FOR A SYSTEM CONTACT TIME OF 45 MINUTES 
B. OVERALL SOIL COMPOSITE (CET-4} 

TREATED SOLIDS ANALYSIS 

SCP PROJECT - CARLSTADT. N.J. 

PERCENT REMOVALS (%) WITH VARIOUS FLUID TYPES 

Organ ics 
Analyzed 

Pes t i c i des 
Alpha BHC 
BetaBHC 
Delta BHC 
Gamma BHC -Lindane 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan 1 
Dieldrin 
DDE 
Endrin 
Endosulfan II 
DDD 
Endosulfan Sulfate 
DDT 
Endrin Ketone 
Methoxychlor 
Alpha Chlordane 
Gamma Chlordane 
Toxaphene 
PCBs 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 
Arochlor 1254 
Arochlor 1260 

5% Sur fac tant 

B e f o r e 
Final 

W a s h f l l 

- 6 

A f t e r 
F i n a l 

W a s h f l l 

- 4 1 

5% C i t r i k leen 

B e f o r e 
Final 
Wash 

A f t e r 
F i n a l 
Wash 

-1 4 0 1 8 

10% C i t r i k l een 

B e f o r e 
Final 
Wash 

' 

A f t e r 
F i n a l 
Wash 

Footnotes: 
[1] Treated solids were sampled and analyzed before and afte^ 

washing them with a final volume of distilled water. 
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TABLE 12-E 
SUMMARY OF PESTICIDE AND PCB REMOVALS FOR KINETICS TRIALS 

WITH VARIOUS FLUID TYPES FOR A SYSTEM CONTACT TIME OF 90 MINUTES 
B. OVERALL SOIL COMPOSITE (CET-4) 

TREATED SOUDS ANALYSIS 

SCP PROJECT - CARLSTADT, N.J. 

PERCENT REMOVALS (%) WITH VARIOUS FLUID TYPES 

Organics 
Analyzed 

Pesticides 
Alpha BHC 
BetaBHC 
Delta BHC 
Gamma BHC -Lindane 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan 1 
Dieldrin 
DDE 
Endrin 
Endosulfan II 
DDD 
Endosulfan Sulfate 
DDT 
Endrin Ketone 
Methoxychlor 
Alpha Chlordane 
Gamma Chlordane 
Toxaphene 
PCBs 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 
Arochlor 1254 
Arochlor 1260 

5% Surfactant 

Before 
Final 

W a s h f n 

- 3 7 6 

Af ter 
F ina l 

W a s h f l l 

- 3 5 

5% Citrikleen 

Before 
Final 
Wash 

48 

A f te r 
F ina l 
Wash 

10% Citr ikleen 

Before 
Final 
Wash 

Af ter 
F ina l 
Wash 

Footnotes: 
[1] Treated solids were sampled and analyzed before and after 

washing them with a final volume of distilled water. 
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TABLE 12-F 
SUMMARY OF PESTICIDE AND PCB REMOVALS FOR KINETICS TRIALS 

WITH VARIOUS FLUID TYPES FOR A SYSTEM CONTACT TIME OF 180 MINUTES 
B. OVERALL SOIL COMPOSITE (CET-4) 

TREATED SOLIDS ANALYSIS 

SCP PROJECT - CARLSTADT, N.J. 

PERCENT REMOVALS (%) WITH VARIOUS FLUID TYPES 

Organ ics 
Analyzed 

Pes t i c i des 
Alpha BHC 
BetaBHC 
Delta BHC 
Gamma BHC -Lindane 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan 1 
Dieldrin 
DDE 
Endrin 
Endosulfan il 
DDD 
Endosulfan Sulfate 
DDT 
Endrin Ketone 
Methoxychlor 
Alpha Chlordane 
Gamma Chlordane 
Toxaphene 
PCBs 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 
Arochlor 1254 
Arochlor1260 

5% Sur factant 

Be fo re 
Final 

W a s h f l l 

- 1 8 

A f t e r 
F i n a l 

W a s h f l l 

- 1 5 3 

5% C i t r i k leen 

B e f o r e 
Final 
Wash 

24 

A f t e r 
F i n a l 
Wash 

58 

10% C i t r i k l een 

B e f o r e 
Final 
Wash 

. 

12 

• 

A f t e r 
F i n a l 
Wash 

- 4 1 

Footnotes: 
[1] Treated solids were sampled and analyzed before and after 

washing them with a final voiun)e of distilled water. 
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TABLE 12-G 
SUMMARY OF PESTICIDE AND PCB REMOVALS FOR KINETICS TRIALS 

WITH VARIOUS FLUID TYPES FOR A SYSTEM CONTACT TIME OF 45 MINUTES 
C. SLUDGE TANK & PIT COMPOSITE (CET-5) 

TREATED SOUDS ANALYSIS 

SCP PROJECT • CARLSTADT, N.J. 

PERCENT REMOVALS (%) WITH VARIOUS FLUID TYPES 

Organics 
Analyzed 

Pesticides 
Alpha BHC 
BetaBHC 
Delta BHC 
Gamma BHC -Lindane 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan 1 
Dieldrin 
DDE 
Endrin 
Endosulfan II 
DDD 
Endosulfan Sulfate 
DDT 
Endrin Ketone 
Methoxychlor 
Alpha Chlordane 
Gamma Chlordane 
Toxaphene 
PCBs 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PC8-1260 
Arochlor 1254 
Arochlor 1260 

5% Surfactant 

Before 
Final 

W a s h f l l 

A f ter 
F inal 

W a s h f l l 

5% Citrikleen 

Before 
Final 
Wash 

Af te r 
Final 
Wash 

• 

10% Citr ikleen 1 

Before 
Final 
Wash 

Af ter 
Final 
Wash 

Footnotes: 
[1] Treated solids were sampled and analyzed before and after 

washing them with a final volume of distilled water. 
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TABLE 12-H 
SUMMARY OF PESTICIDE AND PCB REMOVALS FOR KINETICS TRIALS 

WITH VARIOUS FLUID TYPES FOR A SYSTEM CONTACT TIME OF 90 MINUTES 
C. SLUDGE TANK & PIT COMPOSITE (CET-5) 

TREATED SOUDS ANALYSIS 

SCP PROJECT - CARLSTADT, N.J. 

PERCENT REMOVALS (%) WITH VARIOUS FLUID TYPES 

Organ ics 
Analyzed 

Pes t i c i des 
Alpha BHC 
BetaBHC 
Delta BHC 
Gamma BHC -Lindane 
l-leptachlor 
Aldr in 
Heptachlor Epoxide 
Endosulfan 1 
Dieldrin 
DDE 
Endrin 
Endosulfan II 
DDD 
Endosulfan Sulfate 
DDT 
Endrin Ketone 
Methoxychlor 
Alpha Chlordane 
Gamma Chlordane 
Toxaphene 
PCBs 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 
Arochlor 1254 
Arochlor 1260 

5% Sur fac tant 

Be fo re 
Final 

W a s h f l l 

A f t e r 
F i n a l 

W a s h f l l 

5% C i t r i k l een 

Be fo re 
Final 
Wash 

91 

A f t e r 
F i n a l 
Wash 

9 3 

10% Ci t r ik leen] 

Be fo re 
Final 
Wash 

1 

A f t e r 1 
F i n a l 
Wash 

99.9 

Footnotes: 
[1] Treated solids were sampled and analyzed before and after 

washing them with a final volume of distilled water. 
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TABLE 12-1 
SUMMARY OF PESTICIDE AND PCB REMOVALS FOR KINETICS TRIALS 

WITH VARIOUS FLUID TYPES FOR A SYSTEM CONTACT TIME OF 180 MINUTES 
C. SLUDGE TANK & PIT COMPOSITE (CET-5) 

TREATED SOLIDS ANALYSIS 

SCP PROJECT - CARLSTADT, N.J. 

PERCENT REMOVALS (%) WITH VARIOUS FLUID TYPES 

Organics 
Analyzed 

Pesticides 
Alpha BHC 
BetaBHC 
Delta BHC 
Gamma BHC -Lindane 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan 1 
Dieldrin 
DOE 
Endrin 
Endosulfan ii 
DDD 
Endosulfan Sulfate 
DDT 
Endrin Ketone 
Methoxychlor 
Alpha Chlordane 
Gamma Chlordane 
Toxaphene 
PCBs 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB.1248 
PCB-12S4 
PC8.1260 
Arochlor 1254 
Arochlor1260 

5% Surfactant 

Before 
Final 

W a s h f l l 

A f te r 
F ina l 

W a s h f l l 

5% Citrikleen 

Before 
Final 
Wash 

A f te r 
F ina l 
Wash 

10% Citr ikleen 

Before 
Final 
Wash 

Af te r 
F ina l 
Wash 

Footnotes: 
{1] Treated solids were sampled and analyzed before and after 

washing them with a final volume of distilled water. 
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TABLE 13-A 
SUMMARY OF ORGANICS REMOVALS FOR KINETICS TRIALS 

FOR VARIOUS FLUID TYPES AND A SYSTEM CONTACT TIME OF 45 MINUTES 
A. OVERALL SOIL COMPOSITES (CET-4) 

SCP PROJECT - CARLSTADT, N.J. 

PERCENT REMOVALS (%) WITH VARIOUS FLUID TYPES 

Organ ics 
Ana lyzed 

TCL Volat i les 
Chloromeinane 
Bromomethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1.2-Oichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1, l -Tr ichloroethane 
Carbon Tetrachlonde 
Vinyl Acetate 
Bromodichloromathane 
1,2-Dichloropropane 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Oichloropropane 
Bromoform 
4-Methy l -2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1,1.2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylenes 

S e m i v o l a t i l e s 
Phenol 
bis (2-chloroethyl) ether 
2-chlorophenol 
1,3-dichlorobenzene 
1,4-dichlorobenzene 
Benzyl alcohol 
1,2-dichlorobenzBne 
1-methylphenol 
bis (2-chloroisopropyl) ether 
4-methylphenol 
l^-n i t rosodi-n-propylamine 

5% Sur fac tan t 

B e f o r e 
Final 

W a s h f l ] 
C E T . 4 9 

8 7 

. 

A f t e r 
F i n a l 

W a s h f l ] 
C E T - 5 0 

8 7 

5% C i t r i k l een 

Be fo re 
Final 
Wash 

C E T - a z 

91 

, 

A f t e r 
F i n a l 
Wash 

C E T . 8 3 

9 1 

10% C i t r i k l e e n ] 

B e f o r e 
Final 
Wash 

C E T - 1 1 8 

A f t e r 
F i n a l 
Wash 

C E T - I 191 
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TABLE 13A (continued) 

PERCENT REMOVALS (%) WITH VARIOUS FLUID TYPES 

Organics 
Analyzed 

Semivolatiles (continued) 
hexachloroethane 
Nitrobenzene 
Isophorone 
2-nltrophenol 
2.4-dimethylphenol 
Benzoic aad 
2.4-dichlorophenol 
1.2.4-trichlorobenzene 
Naphthalene 
4.chloro-3-methy Iphenol 
Dimethyl phthalate 
Acenaphthylene 
Acenaphthene 
2,4-dinitrophenol 
A-nitrophenol 
Dibenzofuran 
Diethyl phthalate 
Anthracene 
bis {2-ethvlhexvn phthalate 

Total Petroleum Hydrocarbon 

S% Surfactant 

Before 
Rnal 

Wash(1 ] 
CET.49 

• 2 2 

Af ter 
Final 

W a t h ( 1 ] 
CET-SO 

S% Citrikleen 

Before 
Final 
Wash 

CET.82 

After 
Final 
Waah 

CET.83 

10% Citrikleen 

Before 
Final 
Wash 

GET.118 

Af ter 
F inal 
Wash 

C E T - I i s ! 
1 

Footnotes: 
[1] Treated solids were sampled and analyzed before and after 

washing them with a final volume of distilled water. 
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TABLE 13-B 
SUMMARY OF ORGANICS REMOVALS FOR KINETICS TRIALS 

FOR VARIOUS FLUID TYPES ANO A SYSTEM CONTACT TIME OF 90 MINUTES 
A. OVERALL SOIL COMPOSITES (CET-4) 

SCP PROJECT - CARLSTADT, N.J. 

PERCENT REMOVALS (%) WITH VARIOUS FLUID TYPES 

Organics 
Analyzed 

TCL Volatiles 
Chloromethane 
Bromomethane 
Methylene Chlohde 

Carbon Disulfide 
1,1-Dichloroethene 
1.1-Dichloroethane 
trans-1,2-Dichloroethene 
Chloroform 
1.2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1.2-Oichloropropane 
Trichloroethene 
Dibromochloromethane 
1,1.2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropane 
Bromoform 
4.Methyi.2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1.1,2.2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylenes 

Semivolat i les 
Phenol 
bis (2-chloroethyl) ether 
2-chlorophenol 
1,3-dlchlorobenzene 
1,4.dichlorobenzene 
Benzyl alcohol 
1.2-dichlorobenzene 
1-methylphenol 
bis (2-chlorolsopropyl) ether 
4-methylphenol 
N-nitrosodi-n-propy lamine 

5% Surfactant 

Before 
Rnal 

W a s h f l ] 
CET-S1 

Af ter 
Final 

Wash [1 ] 
CET-62 

5% Citrikleen 

Before 
Rnal 
Wash 

CET-94 

After 
Final 
Wash 

CET.95 
*" 

10% Citrikleen 

Before 
Rnal 
Wash 

CET-130 

• 

After 
Final 
Wash 

CET.131 

SO 

90 
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TABLE 13B (continued) 

PERCENT REMOVALS f%> WITH VARIOUS FLUID TYPES 

Organics 
Analyzed 

Semivolatiles (continued) 
hexachloroethane 
Nitrobenzene 
Isophorone 
2-nitrophenol 
2,4-dimethylphenol 
Benzoic add 
2.4-dlchlorophenol 
1.2.4-trichlorobenzene 
Naphthalene 
4-chloro-3-methy Iphenol 
Dimethyl phthalate 
Acenaphthylene 
Acenaphthene 
2,4-dinitrophenol 
4-nitrophenol 
Dibenzofuran 
Diethyl phthalate 
Anthracene 
bis r2-ethvlhexvl) phthalate 

Total Petroleum Hydrocarbon 

S% Surfactant 

Before 
Rnal 

W a s h f l ] 
CET.61 

- 4 4 

Af ter 
Final 

W a s h f l ] 
CET-62 

• 

S% Citrikleen 

Before 
Rnal 
Wash 

CET-94 

Af ter 
Final 
Wash 

CET.95 

10% Citr ikleen 1 

Before 
Rnal 
Wash 

CET-130 

Af ter 1 
Final 
Wash 

CET.131 

Footnotes: 
[1] Treated solids ware sampled and analyzed before and after 

washing them with a final volume of distilled water. 
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TABLE 13.:C 
SUMMARY OF ORGANICS REMOVALS FOR KINETICS TRIALS 

FOR VARIOUS FLUID TYPES ANO A SYSTEM CONTACT TIME OF 180 MINUTES 
A. OVERALL SOIL COMPOSITES (CET-4) 

SCP PROJECT -CARLSTADT, N.J. 

PERCENT REMOVALS (%) WITH VARIOUS FLUID TYPES 

Organics 
Analyzed 

TCL Volatiles 
Chloromethane 
Bromomethane 
Methylene Chloride 
Aostone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Oichloroethene 
Chloroform 
1.2-Dichloroethane 
2-Sutanane 
1,1.1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
Trichloroethene 
0 i bromochlorometh ane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropane 
Bromoform 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1,1,2.2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylenes 

Semivolat i les 
Phenol 
bis (2-chloroethyl) ether 
2-chlorophenol 
1,3-dichlorobenzene 
1,4-dichlorobenzene 
Benzyl alcohol 
1,2-dichlorobenzene 
1-methylphenol 
bis (2-chlorotsopropyl) ether 
4-methylphenol 
N-nitrosodi-n-propylamine 

5% Surfactant 

Before 
Final 
Wash 

CET-73 

Af ter 
Final 
Wash 

CET.74 

5% Citrikleen 

Before 
Rnal 
Wash 

CET-ioe 

68 

91 

s 

Af ter 
Final 
Wash 

CET-107 

82 

10% Citrikleen 1 

Before 
Final 
Wash 

CET.142 

79 

Af ter 1 
Final 
Wash 

CET-143I 

1 

9 2 

' 
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TABLE 13C (continued) 

PERCENT REMOVALS (%) WITH VARIOUS FLUID TYPES 

Organics 
Analyzed 

Semivolatiles (continued) 
hexachloroethane 
Nitrobenzene 
Isophorone 
2-nitrophenjjl 
2.4-dimethylphenol 
Benzoic aad 
2.4-dichlorophenol 
1.2.4ytrichlorobenzene 
Naphthalene 
4.chlero-3-methylphenol 
Dimethyl phthalate 
Acenaphthylene 
Acenaphthene 
2,4-dinitrophenol 
4.nitropheno( 
Dibenzofuran 
Diethyl phthalate 
Anthracene 
bis (2-ethvlhexyl) phthalate 

Total Petroleum Hydrocarbon 

5% Surfactant 

Before 
Rnal 
Wash 

CET-73 

19 

Af ter 
F inal 
Wash 

CET-74 

- 4 4 

S% Citrikleen 

Before 
Rnal 
Wash 

CET-106 

' 

After 
F inal 
Wash 

CET.107 

10% Citrikleen 1 

Before 
Rnal 
Wash 

CET.142 

Af ter 
Final 
Wash 

CET-143I 

Footnotes: 
f l ] Treated solids were sampled and analyzed before end after 

washing them with a final volume of distilled water. 
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TABLE 14-A 
SUMMARY OF ORGANICS REMOVALS FOR KINETICS TRIALS 

FOR VARIOUS FLUID TYPES ANO A SYSTEM CONTACT TIME OF 45 MINUTES 
B. SLUDGE TANK & PIT COMPOSITES (CET-S) 

SCP PROJECT - CARLSTADT, N.J. 

PERCENT REMOVALS (%) WITH VARIOUS FLUID TYPES 

• 

Organics 
Analyzed 

TCL Volatiles 
Chloromethane 
Bromomethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Oichloroethene 
Chloroform 
1.2-Dichloroethane 
2-Butanone 
1,1,l-Trichloroethane 
Carbon Tetracnioride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
Trichloroethene 
Dibromochloromethane 
1.1.2-Trichloroethane 
Benzene 
trans-1,3-Oichloropropane 
Bromoform 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1.1.2.2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylenes 

Semivolat i les 
Phenol 
bis (2-chloroethyl) ether 
2-chlorophenol 
1.3-dichlorobenzene 
1.4-dichlorobenzene 
Benzyl alcohol 
1,2-dichlorobenzene 
1-methylphenol 
bis (2-chloroisopropyl) ether 
4-methylphenol 
N-nitrosodi-n-propylamine 

5% Surfactant 

Before 
Final 

W a s h f l ] 
CET.52 

95 

97 

92 

91 

82 

90 

Af ter 
Final 

W a s h f l ] 
CET-53 

88 

92 

78 

78 

88 

88 

5% Citrikleen 

Before 
Final 
Wash 

CET.88 

100 

98 

95 

97 

95 

94 

Af ter 
Final 
Wash 

CET.89 

93 

98 

99 

97 

97 

10% Citrikleen i 

Before 
Final 
Wash 

CET.124 

100 

100 

99 

99 

Af ter 1 
Final 
Wash 

CET.125 

1 

9 9 

100 

9 9 

9 9 
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TABLE 14A (continued) 

PERCENT REMOVALS (%) WITH VARIOUS FLUID TYPES 

Organics 
Ansiyzad 

Semivolatiles (continued) 
hexachloroethane 
Nitrobenzene 
Isophorone 
2-nitrophenol 
2,4-dimethylphenol 
Benzoic add 
2.4-dichlorophenol 
1,2.4-trichlorobenzene 
Naphthalene 
4.chloro-3-methylphenol 
Dimethyl phthalate 
Aoenaphtfiylene 
Acenaphthene 
2.4-dinitrophenol 
4.nitrophenol 
Dibenzofuran 
Diethyl phthalate 
bis (2-ethylhexyl) phthalate 
butylbenzylphthalate 

Total Petroleum Hydrocarbon 

5% Surfactant 

Before 
Rnal 

W a s h f l ] 
CET.52 

82 
82 

81 
89 
83 

Af ter 
Final 

W a s h f l ] 
CET-S3 

79 

77 
81 
73 

5% Citrikleen 

Before | Af ter 
Rnal Final 
Waah 

CET-88 
Wash 

CET.89 

10% Citr ikleen , 

Before 
Rnal 
Wash 

CET-124 

Af te r 
F inel 
Wash 

CET.125 

Footnotes: 
f l ] Treated solids were sampled and analyzed before and after 

washing them with a final volume of distilled water. 
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TABLE 14-B 
SUMMARY OF ORGANICS REMOVALS FOR KINETICS TRIALS 

FOR VARIOUS FLUID TYPES AND A SYSTEM CONTACT TIME OF 90 MINUTES 
B. SLUDGE TANK & PIT COMPOSITES (CET-S) 

SCP PROJECT • CARLSTADT, N.J. 

PERCENT REMOVALS (%) WITH VARIOUS FLUID TYPES 

Organ i cs 
Ana lyzed 

TCL Volat i les 
Chloromethane 
Bromomethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Oichloroethene 
Chloroform 
1,2-Oichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1.2-Dichloropropane 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
t rans-1,3-Oichloropropane 
Bromoform 
4-Methy l -2-Penianone 
2-Hexanone 
Tetrachloroethene 
1,1,2.2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylenes 

S e m i v o l a t i l e s 
Phenol 
bis (2-chloroethyl) ether 
2-chlorophenol 
1.3-dichlorobenzene 
1,4-dichiorobenzene 
Benzyl alcohol 
1,2-dichtorobenzene 
1-methylphenol 
bis (2-chloroisopropyl) ether 
4-methylphenol 
N-n i t rosodi -n-propylamine 

5% Sur fac tan t 

B e f o r e 
Rna l 

W a s h f l ] 
C E T . 6 4 

1 0 0 

1 0 0 

1 0 0 

9 1 

9 8 

A f t e r 
F i n a l 

W a s h f l ] 
C E T - 6 5 

100 

100 

100 

8 1 

9 2 

5% C i t r i k l e e n 

B e f o r e 
Final 
Wash 

C E T - I O O 

9 9 

9 5 

9 6 

9 3 

9 2 

A f t e r 
F i n a l 
Wash 

C E T . 1 0 1 

9 6 

-
s 

9 9 

9 9 

9 9 

9 8 

10% C i t r i k l e e n j 

B e f o r e 
Rna l 
Wash 

C E T - 1 3 6 

9 9 

9 5 

9 7 

9 4 

9 3 

91 

9 3 

A f t e r 
F i n a l 
Wash 

C E T - 1 3 7 

.JOC 

9 6 

98 

9 5 

9 4 

9 1 

002733 



TABLE 148 (continued) 

PERCENT REMOVALS f%) WITH VARIOUS FLUID TYPES 

Organics 
Ansiyzad 

Semivolatiles (continued) 
hexachloroethane 
Nitrobenzene 
Isophorone 
2-nltrophenol 
2.4-dimethylphenol 
Benzoic add 
2.4-dichlorophenol 
1.2.4-trichlorpbenzene 
Naphthalene -
4.chloro-3-methylphenol 
Dimethyl phthalate 
Acenaphthylene 
Acenaphthene 
2,4-dinitrophenol 
4.nitrophenol 
Di-n-butylphthalate 
Diethyl phthalate 
bis (2-ethylhexyl) phthalate 
butylbenzyl ohthalate 

Total Petroleum Hydrocarbon 

S% Surfactant 

Before 
Rnal 

W a s h f l ] 
CET.64 

9 2 

89 
88 
82 

Af ter 
F inal 

W a s h f l ] 
CET-65 

62 

-33 
58 
57 
40 

5% Citrikleen 

Before 
Rnal 
Wash 

CET-IOO 

. 
• 

A f ter 
F inal 
Waah 

CET-101 

10% Citr ikleen 

Before 
Rnal 
Wash 

CET.136 

85 

81 
82 

Af ter 
F inal 
Wash 

CET.137 

Footnotes: 
(1] Treated solids were sampled and analyzed before and after 

washing them with a final volume of distilled water. 
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TABLE 14-0 
SUMMARY OF ORGANICS REMOVALS FOR KINETICS TRIALS 

FOR VARIOUS FLUID TYPES AND A SYSTEM CONTACT TIME OF 180 MINUTES 
8. SLUDGE TANK & PIT COMPOSITES (CET-S) 

SCP PROJECT - CARLSTADT, N.J. 

PERCENT REMOVALS (%) WITH VARIOUS FLUID TYPES 

** 

Organics 
Analyzed 

TCL Volatiles 
Chloromeithane 
Bromomethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroeihane 
2-Butanone 
1.1,1-Trichloroethane 
Carbon Tetracnlorioe 
Vinyl Acetate 
Bromodichloromethane 
1.2-Dichloropropane 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Oichloropropane 
Bromoform 
4.Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1,1.2.2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylenes 

Semivolat i les 
Phenol 
bis (2-chloroethyl) ether 
2-chlorophenol 
1,3-dichlorobenzene 
1,4-dichlorobenzene 
Benzyl alcohol 
1,2-dichlorobenzene 
1-methylphenol 
bis (2-chloroisopropyl) ether 
4-methylphenol 
N-nitrosodi-n-propylamine 

5% Surfactant 

Before 
Final 
Wash 

CET.76 

94 

96 

92 

91 

85 

94 

Af ter 
Final 
Wash 

CET.77 

93 

96 

89 

89 

87 

94 

5% Citrikleen 

Before 
Rnal 
Wash 

CET.112 

86 

91 

80 

78 

81 

Af te r 
F ina l 
Wash 

CET.113 

90 

93 

8 0 

81 

85 

10% Citrikleen j 

Before 
Final 
Wash 

CET.148 

99 

94 

97 

94 

92 

. 8 5 

Af ter 
Final 
Wash 

CET-149I 

S9i 

94 

9 6 

9 3 

9 2 

.91 
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TABLE 14C (continued) 

PERCENT REMOVALS (%) WITH VARIOUS FLUID TYPES 

Organics 
Analyzed 

Semivolatiles fcontinued) 
hexachloroethane 
Nitrobenzene 
Isophorone 
2-nitrophenol 
2,4-dimethylphenol 
Benzoic add 
2,4-dichlorophenol 
1.2,4-trichlorobenzene 
Naphthalene 
4-chloro-3-methy Iphenol 
Dimethyl phthalate 
Acenaphthylene 
Acenaphthene 
2,4-dinitrophenol 
4-nltrophenol 
Dibenzofuran 
Diethyl phthalate 
bis (2-ethylhexyl) phthalate 
butylbenzylphthalate 

Total Petroleum Hydrocarbon 

5% Surfactant 

Before 
Rnal 
Wash 

CET-76 

83 

78 
84 

Af ter 
F ina l 
Wash 

CET.77 

86 

. 

95 
79 

-153 

5% Citrikleen 

Before 
Rnal 
Wash 

CET.112 

57 
50 

Af ter 
F ina l 
Wash 

CET.113 

56 
61 

10% Citrikleen 

Before 
Final 
Wash 

CET.148 

Af ter 
F inal 
Wash 

CET.149 

Footnotes: 
f l ] Treated solids were sampled and analyzed before and after 

washing them with a final volume of distilled water. 
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TABLE IS 
SUMMAflV OF PERCENT REMOVALS FOR KINETICS TRIALS 
FOR VARIOUS FLUID TVPES AND SYSTEM CONTACT TIMES 

C. SLUDGE HOT SPOT B/N 

SCP PROJECT - CARLSTADT, N.J-

Nola: No Sanilvolaillas «iara dalaclaii In Iha raw sampla. 

PERCENT REMOVALS (%> PERCENT REMOVALS (%| PERCENT REMOVALS 1%> 

o 
o 
ro 
CO 

Organics 
Analyiad 

Samlvo la l l l a t 
Phenol 
b i i (2 chloioalhyl) alhar 
2 chloiophenol 
1,3'dichlorobaniana 
1.4 dichloiobaniana 
Beniyl alcohol 
1.2'dichloiobaniana 
1 -malhyiphenol 
bis (2'Chloioitopiopyl) slha 
4'melhylphenol 
Nn i l i o t od i npiopylamlna 
heiachloioeihana 
Niliobeniana 
l&ophoione 
2'nil iophanol 
2.4' dime thylphenol 
Benzoic acid 
2.4-dichloiophenol 
1.2.4' liichioioban/ana 
Naphlhalene 
4 chlofO'3'malhylphanol 
Dimethyl phihalaia 
Acenaphthylene 
Acenaphtiene 
2.4 dinitiophenol 
4'nil iophenol 
Dibeniolbian 
Dialhyl phihalaia 
Ammacene 
Pyrene 

S% Cl i r lk lasn 10% Cl i i l k lasn 
SVSTEM CONTACT TIME OF 4S MIN 

Balora 
Final 

W a t h | 1 | 
CET-aS 

A l l a r 
F i n a l 

W a a h | 1 
C E T - a s 

Ba lers 
Final 
Wash 

C E T - 1 2 1 

A l l a r 
F i na l 
Wash 

CET-122 

5% Ci l r ik laan 10% Cl l r lk laan 
SVSTEM CONTACT TIME OF SO MIN 

Ba lo ra 
Final 
Waah 

CET-S7 

A l l a r 
F i n a l 
Waah 

CET-SS 

Ba lo ia 
Flnsl 
Waah 

C E T - t 3 3 

A l l a r 
F ina l 
Wath 

CET-134 

S% Cl lr lk laan 10% Cl l r lk laan 
SVSTEM CONTACT TIME OF 180 MIN 

Balora 
Final 
Wath 

CET-108 

A l l a r 
F ina l 
Wath 

CET-109 

Balora 
Final 
Wath 

C E T - I 4 S 

A l l a r 
F ina l 
Wath 

C E T - M i 

Foolnous: 
| l | Tiaaiad solidt war* sampled and analyiad beloia and allar 

washing them with a linal volume o l distilled water. 
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ATTACHMENT D-3 

COMPLETE CHEMICAL ANALYSES FOR USED FLUIDS 
AND WASH LIQUIDS 
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TABLE 16 
RESULTS OF METALS REMOVAL - KINETICS TRIALS 

EXTRACTION WITH 10% HYDROCHLORIC ACID 
USED EXTRACTION FLUID ANALYSIS 

SCP PROJECT • CARLSTADT, N J . 

*vS 
Syt lam, ' 
Contacts. 
T lmaN/ l 

IMI-iJ^ 

4 5 

t o 

tao 

Sample 
Nama 

So4Hol 
SpoVlaad 

Soil Hoi 
Spot; 

Composila 
Overall 

Soil 
Composila 

Skidga 
TankSPil 
Composila 

Son Hoi 
SpoVlaad 

Son Hoi 
Spot/ 

Composila 
Overall 

Soil 

Skidga 
TanktPii 
Composila 

Son Hoi 
SpoVlaad 

Son Hoi 
Spol/ 

Composile 
OvarsH 

Soil 
Composila 

Skjdga 
l a n k t P i l 
Composila 

Raw 
Sampla 

1.0. 

GET 1 

CET-3 

GET 4 

GETS 

GET-1 

GET-3 

GET4 

GET i 

GET 1 

GETS 

CET4 

GET-5 

S o i l s / 
Sludges 
Mela le 

Analy iad 
121 

Chiomiun 
Coppai 
lead 
Chromiuri 
Coppai 
lead 
Ghiomiun 
Coppai 
laad 
Chiomiun 
Copper 
Uwd 

Chromiun 
Copper 
lead 
Chiomiun 
Copper 
Uad 
Chiomiun 
Copper 
bMd 
Chromiun 
Goppei 
laad 

Chromiun 
Coppai 
i M d 
Ghiomiun 
Coppai 
Uad 
Chromiun 
Copper 
Uad 
Chiomiun 
Coppai 
Uad 

P T - 1 

30,400 

pT-a 

1,410 
22,100 
37,100 

P T . 3 

I.SOO 
SS.SOO 
33,700 

CONCENTRATION IN USED EXTRACTK>N FLUID 
( u g / l ) 

P T - 4 

48.600 
29.000 

229.000 

P T - S 

1.290 
10.800 
5S.400 

P T - 6 

2.150 
120.000 

23.S00 

P T - 7 

° 2.020 
13.700 
2S . I00 

P T - a 

633.000 
346.000 
6S0.000 

P T - » 

SS.300 

P T - 1 0 

2.810 
160.000 
2S.400 

P T - n 

2.120 
16.900 
77.800 

P T - I J 

252.000 
220.000 
601.000 

Foolnolat : 
| l | System coniacl lima is Iha lolal lima tha sample was in contact wiih the Ihiid Ihis is conlraslad with tha singe coniacl lima wliich lalus to Ilia lime Uiu samiila 

IS in coniacl wilh Ilia tluid in a Singia stage Each piocess tnal in Ihu lieaiabilily sluJy consislttd ol 3 suigus 
|2| MuUl analyses ware ol lolal loeUI conleni ( i e all chemical loiins ) 



TABLE 17 
RiSULTS OF OROAMCS RKMOVAL • KINETICS TRIALS 

EXTRACTION WITH i% AOUEOUS SURFACTANT SOLUTION [1) 
USED EXTRACTION FLWO ANALYSIS 

SCP PROJECT - CARLSTADT, NJ. 

CONTAMINANT CONCENTRATION IN USCO EXTRACTION FLUO SAMPLES 
(WITHIN THE RANOE CET-1S TO CET-141 

( u a ' l ) 

Organlea 
An t l vxed 

TCL Ve is l i le t 

aro<nofnein«n»: 
Meinyiere Cnioride 
Acetone 
Carson Sisuitisa 
T.T-Cicnioroetnene 
i . i -0icniO'oeinan» 
(rans-1.2-Oicnioroeinene 
Cniorotorm 
1.2-O<cnioroeinane 
Z-Suianone 
i . i .<-Tf icnioraetnana 
CanMn Tairaenionoe 
Vinyl Aeataia 
aromooieraoromeinana 
t .2-Cicnioraorooana 
Tricnioroeinene 
D'Oromoeniofomeinana 
1.1.2-Tricnioroeinane 
aeniane 
irans- < .S-Oichloropropana 
Sfomolorm 
4-Meinyi-2-Panianone 
2-Heianone 
Teiracnioroeinene 
1.1.2.2-Teiraenioroathana 
Tomene 
Cmoraoenuna 
E'-nyieenzane 
Styrene 
Xylenes 

S e m i v e l a i i l t s 
Pnenoi 
9is (2-cniorosinyi| einer 
2-enioroonenoi 
t.3-aicniorooanttna 
i.4-«icniorco*ntane 
Benzyl aieonoi 
i.2-a>eniorooanzena 
1-mainyipnanol 
eis (2-cnioraisapropyi) ainai 
«-meinyipnenol 
N-niirosoai-n-prooylafnine 
neiacnioroainana 
Nnrooentene 
isopnorona 
2-niirooKenol 
2.4-dimemyipnenol 
Banzocacid 
2.4-dicnioropnenol 
1.2.4-iricliloreeenzene 
Napnmaiene 
4-eniaro- l -meihy lpnenel 
2-meinyinapiitn«iefle 
Oimeinri pAUtaiaia 
Aaanasmnyiana 

2.4-ainiiropKanel 
4-n i i roontno l 
OAenzoiuran 
Bis(2-ai i iy ihefyi)pninaiaie 
Oietnyi pninaiaia 
Amnracane 
Pyrene 
3i-n-outyi eninaiaie 
Buiyi oenzyt pniruiaie 

Peueieum t lydrocarbona 

P T - I J 
C E T - 5 1 

t.OOO 

39 .000 

P T . 1 S 
C E T - S l 

• 

to 

P T - 2 3 
C E T . 7 S 

280 .000 

2S0.000 

280 .000 

270 .000 
280 .000 

3 .000 

2 .000 

2 .000 

2 .000 

3 .000 

3 .000 
1.000 

4.0001 

4 .000 

19.000 

SoiVSludga Sample Name 
Sludge TankAPK Compoaila 

P T - 1 S 
C E T . S 4 

29 .000 

26 .000 

SS.OOO 

870.000 

270 .000 

31 .000 

140,000 

32 .000 
S.OOO 

t.OOO 

160.000 

7 .000 

13.000 
4 .000 

2 .000 
3 .000 

2 4 . 0 0 0 
SO.000 

1.000 
3 .000 

' 3 0 0 . 0 0 0 

P T . J O 
C E T - 6 J 

, 

110.000 

19.000 

32 .000 

240 .000 

P T . 2 4 
C E T - 7 8 

37 .000 

16.000 

600.000 

160.000 

31 .000 

130,000 

40 .000 

120.000 

10.000 

4 0 . 0 0 0 
SO.000 

370 .000 

SoWSIudge Sample Nenw 
Soil Hot Spot Compoaite 

P T - 1 4 
C E T . 4 6 

2 .000 

$2,000 

P T - 1 8 
C E T - 6 0 

10.OCO 

190.C3C 

P T . 2 2 
C E T . 7 J 

2.00C 

43.00C 

[1] The suXacuun used «>as Tmon - X - lOO maeutacturea By Ronm t Haas. 
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TABLE 18 
RESULTS OF ORCANCS REMOVAL • KINETICS TRIALS 

EXTRACTION WTTH S% AOUEOUS CTTRKLEEN SOLUTION 
USED EXTRACTION FLUID ANALYSIS 

SCP PROJECT • CARLSTADT, HJ . 

CONTAMINANT CONCENTRATION IN USED EXTRACTION FLUID SAMPLES 
(WfTHlN THE RANGE CST-38 TO CET-38) 

( u g / l ) 

Organlea 

TCL Volaliiaa 

arernomatnana 
Meinyieoe Chionoe 
Aoavna 
Careen OituHioe 
i.t-Oicnioroeinone 
M-3icnioroeinane 
'r«ns-1.2-0>enlaraeinene 
Chtorotorm 
1.2-Oienioroeinane 
2-Bui*nant 
i . t . i "ricnioroainana 
Caroon Tairacnionaa 
Vmyi Aeeiate 
aremoQiemarometnana 
1.2-OicnioroDrooane 
Tricnioroeinene 
Oioremoenioromeinant 
1.1.2-Trieniaroainana 
Bwvana 
trant-i.3-0ienloraprooane 
Bromoterm 
4.Memyi-2-Panunona 
2-Heiaoone 
Teiracnioroeinene 
1,1.2.2-Teiraenioraeinane 
Toiuene 
Chio'aoenzene 
Einy Benzene 
Slyrene 
Xylenes 

Semiveial i let 
Phenoi 
BIS (2-enioreeinyi) smer 
2-cnioropnenoi 
1.3-aicniofoeenzane 
i.a-oienioroBenzene 
Benzyl aieonoi 
i.2-aieniora6anztne 
1-metnyipnenoi 
BIS (2-cnieroisaeropyl|i einei 
4-meihyipnenol 
N-niirosodi-n-Drepylamina 
neiacnioroeinane 
Niirooenzene 
isoonorone 
2-niiroenenol 
2.4-dimeinyipnenai 
BenzOKacid 
2.4-aicnieropnenoi 
t .2.4-trienioroeenzena 
Maprnnaiane 
4-cniero-3-meinyipnenol 
Oimeinyi pmnaJaic 
Acanaoninyiene 

2.4-oinitropnenoi 
4-niirBonenol 
OAenzoluran 
Oieinyi pninaiaia 
Oi-n-Puiyi pninaiaia 
eis(2-einyinaiyi|pntnaiaie 
Anmracene 
Pyrene 
Buiyi Benzyl pnnaiata 

Petroleum Hyorocamons 

SoiVShidgo Sempli Nama 
Ovarell Soil Compoeila 

PT-aS 
CET.84 

^ 

P T . 3 0 
CET. tS 

S.OOO 

S.400.000 

P T . 3 4 
CET-108 

3.000 

4.600.000 

SoiVShidga Sampla Nama 

PT.aa 
CET>90 

34.000 

340.000 

190.000 

ao.ooo 

92,000 

18.000 

42.000 

18.000 
26.000 

128.000 

PT.aa 
CET.ioa 

420.000 

130,000 

21,000 

99.000 

2.000 

23.000 

6.000 

12.000 
a.000 

33.000 

60.000 

S.OOO 

S.900.000 

P T . 3 6 
CET.114 

ro 

•• 

- • ' 

920.000 

Seil/Studga Sampla 
Shidga Hoi Spot 

PT-ar 
CET.87 

SS.OOO 

22.000 

36.000 

P T . 3 1 
CET.99 

fO 

Name 
B/N 

PT -3$ 
CET-111 

NO 

i 
i 

1 

i 1 

1 

1 
1 
1 
1 
1 i 

'^00«73?7>^ 



TABLE 19 
RESULTS OF OROANICS REUOVAl . KINETICS TRIALS 

EXTRACTION WTTH 10% AOUEOUS CITRIKLEEN SOLUTION 
USED EXTRACTION FLUID ANALYSIS 

SCP PROJECT • CARLSTADT, N.J. 

CONTAMINANT CONCENTRATION IN USED EXTRACTION FLUID SAMPLES 
(WITHIN THE RANGE CET-SS TO CETUS) 

( u g / l ) 

Orgeniea 
Analyzed 

TCL Velat i lea 

Bromomeinana 
Meinyiena Cnionat 
Aotana 
Canon Oituiliae 
M-Oienioreeinene 
T. ' .Oicnioroeinana 
: rans- t .2 -0 icn ia roe inen t 
CMerolorm 
i .2-0icnieroeinane 
2-Suianone. 
1.1.1 •Trienioroeinane 
Careon Tciracnionae 
Vinyl Acetate 
BromoaicBloromainane 
1.2-OicnioraBrooana 
Tricniorotinene 
Oipromoenioro'neinane 
1.1.2-Trienioroainane 
oenzerw 
trans-1.3-Oicnioropropane 
Bromolorm 
4-Metnyl-2-Panianana 
2-Heianone 
TeiraeniBroatnene 
1.1.2.2-Teiraenioroeinane 
Toluene 

Bnyieenzane 
Styrene 

'Xyianee 

S e m i v o l a t i l e * 
Phenol 
BIS t2-cniofoeihyi) etner 
2-cmoroonenol 
1.3-OicnioreBenzene 
1.4-dicnioreBenzene 
Benzyl alcanoi 
1.2-dicnioroBenzane 
1-metnyipnenol 
BiS i2-cnioreitoprapyl) einei 
4-meinyipnenoi 
N-ni i rosodi-n-propyiamine 
ntiacnioroeinana 
Nnrooenzene 
itoonerone 
2-ni i ropnenol 
2.4.dimainyipnenoi 
BenzoKaod 
2.4-aieniorepnenal 
1.2.4.ir ieniareeenzene 

4 .cn iore-3-meiny ipnena i 
Oimeinyt pmnaiaie 

2.4-oin i i ropnenol 
4-n i i ropnenol 
OBenzoluran 
2.6- dimireioiuene 
Oieinyi pninaiaia 
a is (2 -e iny ine iy i )pmna ia ie 
Anmracene 
Pyrene 

Peiroieum Hydroeaieons 

Soi l /Sk idga Sampl* Nama 
Overal l So i l Cempoai le 

P T . 3 8 
C E T . 1 2 0 

S.OOO 

9 . 6 0 0 . 0 0 0 

P T . 4 a 
C E T . 1 3 2 

9 .400 ,000 

P T - 4 8 
C E T - 1 4 4 

8 . 6 0 0 . 0 0 0 

SoH/Sludga Sampl* Nama 
Sludge Tank A PH Campoaita 

P T > 4 0 
C E T . i a 6 

SS.OOO 
2 7 . 0 0 0 

140.000 

140 .000 

2S.000 

70 .000 

2 ,200 .000 

7 6 0 . 0 0 0 

9 4 . 0 0 0 

4 7 0 . 0 0 0 

9 .000 

18 .000 
7 .000 

9 .200 .000 

P T . 4 4 
C E T . 1 3 8 

2 3 , 0 0 0 

9 6 , 0 0 0 

3 6 . 0 0 0 
14 .000 

9 . 4 0 0 . 0 0 0 

P T . 4 8 
C E T - 1 S 0 

4 6 . 0 0 0 

9 0 0 . 0 0 0 

2 6 0 . 0 0 0 

3 6 . 0 0 0 

1 7 0 . 0 0 0 

12 .400 

72 .000 

13 .000 
3 3 . 0 0 0 
13 .000 

9 . 0 0 0 . 0 0 0 

Soi l /Sludge Sampla 
Sludge Hot Spot 

P T . 3 9 
C E T - 1 2 3 

8 .000 

P T . 4 3 
C E T . 1 3 S 

t a . o o o 

30,3CC 
tJ.SCC 

Name 
B'N 

P T - 4 7 
C E T - 1 4 7 

1 

• 

• 

• 

002738 



TABLE 20 
RESULTS OF PESTKIOES REMOVAL • KINETICS TRIALS 

EXTRACTION WITH S% AOUEOUS SURFACTANT SOLUTION | l | 
USED EXTRACTION FLUID ANALYSIS 

o 
ro 
-sT 
Co 

SCP PROJECT - CARLSTADT, N J . 

CONTAMINANT CONCENTRATK>N IN USED EXTRACTION FLUID SAMPLES 
(WITHIN THE RANGE CET-15 TO CET-24) 

( u g / l l 

Organics 
Analy iad 

Soll/Sltidga Sample Nama 
Overall SoU Composila 

P T - 1 S 
C E T - S l 

P T - l t 
C E T - 6 3 

PT.as 
CET-TS 

Soil/Sludgs Sampla H*m» 
Sludg* TankSPii Composila 

P T - i a 
C6T-54 

PT-ao 
CET-66 

P T . a « 
cer-Ts 

Soil/Sludga Sampla Nama 
SoH H O I Spol CompotMo 

P T - 1 4 
C E T - 4 8 

P T - I S 
C E T - 6 0 

PT-aa 
CET-T2 

Soll/Sludga Sample Nama 
Soil Hoi Spot PCB's 

P T - I S 
CET-45 

P T - 1 7 
CET-5T 

P T - a i 
CET-69 

lindane 

Pesl le ldae 
Alpha a i K 
BetaBHC 
Delia BHC 
Gamma BHC 
lleplacNor 
Aldrin 
Mepiachkw Epoaida 
Endosullan I 
Dialdi in 
Dec 
Endrin 
EndotuHan H 
DOO 
EndotuHan H 
ODD 
EndotuHan SuHaM 
DOT 
Endiin Kalona 
Malhoiychloi 
Alphe CMordana 
Gamma CHoidana 
Toiaphana 
PCB 1016 
PCB 1221 
RGB 1232 
PCB 1242 
RGB 1248 
RGB 1254 
PCB 1260 
AROCHLGR 1254 
Anoatt.OH 1242 

NI) M) 

600 1.300 BOO 80.000 160.000 4.100 3.000 5,600 

800 

22q J 4.100 
85.000 4000 J 

| l | The surlaclani used was Triton - X - 100 manulactorad by Rohm t Haas 



TABLE 21 
RESULTS OF PESTICIDES REMOVAL - KINETICS TRIALS 
EXTRACTION WITH 5% AOUEOUS CITRIKLEEN SOLUTION 

USED EXTRACTION FLUID ANALYSIS 

SCP PROJECT • CARLSTADT, N.J. 

CONTAMINANT CONCENTRATION IN USED EXTRACTION FLUID SAMPLES 
(WITHIN THE RANGE CET-26 TO GET-36) 

l u g / I ) 

Organ ics 
A n a l y i a d 

P a t i i c i d a s 
Alpha BHC 
Beta BHC 
DelaBHC 
Gamma BHC - Lindane 
HeplachkM 
Ald i in 
Heplochtor Eponida 
EndotuHan 1 
Dialdi in 

nnf 
Endrin 
EndotuHan II 
000 
EndotuHan SuHale 
DDT 
Endrin Kelona 
Melhoxychlor 
Alpha ChkNdane 
Gamma Chkxdana 
Tonapliene 
PCB 1016 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 

1221 
1232 
1242 
1248 
1254 
1260 

SoiVSludga Sampl • Nama 
Ovoral l Soi l Compos i la 

P T - 2 6 
GET S4 

3 0 0 

P T - 3 0 
C E T - 9 6 

5 0 0 

2 0 0 

P T - 3 4 
C E T - 1 0 8 

M> 

Soll /Sludga Sampla Nama 
Sludga Tank S Pll Composi la 

P T - 2 8 
C E T - 9 0 

2 6 0 0 0 

P T - 3 2 
C E T - 1 0 2 

420000 

4 0 0 0 0 

P T - 3 6 
C E T - 1 1 4 

ND 

Soll/Sludga Sampla Name 
Soil Hoi Spol PCB's 1 

P T . 2 5 
C E T - 8 1 

ND 

P T - 2 S 
C E T - 9 3 

1 2 J 

14 J 

P T - 3 3 
C E T - I O S 

2 0 0 0 0 0 

CO 



C5 

CO 

TABLE 22 
RESULTS OF PESTICIDES REMOVAL • KINETICS TRIALS 

EXTRACTION WITH 10% AQUEOUS CITRIKLEEN SOLUTION 
USED EXTRACTION FLUID ANALYSIS 

SCP PROJECT - CARLSTADT. N.J. 

CONTAMINANT CONCENTRATION IN USED EXTRACTION FLUID SAMPLES 
(WITHIN THE RANGE CET-38 TO CET-48) 

( U 0 / I ) 

Organics 
Ans ly i sd 

Soll/Sludga Sampis Nam* 
Ovsrall Soil Composila 

P T - 3 t 
C E T - H O 

P T . 4 2 
C E T - 1 3 2 

P T . 4 6 
C E T ' 1 4 4 

Soll/Sludga Sampl* Nam* 
Sludg* Tank & Pll Composl l* 

P T - 4 0 
CET-126 

P T - 4 4 
C E T - t 3 8 

P T - 4 8 
CET-1S0 

Soil /Sludg* Sampl* Nam* 
Soli Hoi Spoi PCB's 

P T - 3 7 
C E T - 1 1 7 

P T - 4 1 
C E T - 1 2 9 

P T - 4 S 
C E T - 1 4 t 

Pssl ic idas 
Alpha BHC 
BelaBHC 
Delia BHC 
Gamma BHC • Undana 
Haplactilor 
Aldrin 
Hepiachlor Epoxide 
Endosullan I 
Dieldrin 
DOE 
Endrin 
Endosullan II 
ODD 
Endosullan Siilale 
DOT 
Endrin Ketone 
Methoxychlor 
Alpha Chlordane 
Gamma CNoiddne 
Toxaphene 
PCB-1016 
PCB-1221 
PCB-1232 
PCB 1242 
PCB 1248 
PCB 1254 
I'CB 1260 

NO hO hD 

200 500 210 32000 44000 36000 



TABLE 23 
RESULTS OF METALS REMOVAL - SEQUENTIAL TRIALS 

EXTRACTION WITH 5% AOUEOUS SURFACTANT. 5% 
HYDROCHLORIC ACID. AND 10% CITRIKLEEN SOLUTION 

USED EXTRACTION FLUID ANALYSIS 

SCP PROJECT • CARLSTADT. N.J. 

Process 
T r i a l 

P T - 4 9 

Raw 
Sampl* 

i .D . 

CET-3 

S o l i * / 
S ludg** 
Sampl* 

Nam* 

Soil 
Hot Spot 

Composite 

Hela ia 
Ansiyzad [1] 

M* la ls 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
leett 
Mercury 
Nickel 
Selenium 
Sliver 
Zinc 

CONTAMINANT CONCENTRATION IN USED EXTRACTION FLUID (21 
( u g / l ) 

Aqueous 
Surfactant 
CET- 152 

60 

91 
310 

16,200 
2.550 

13 
80 
20 

1.700 

Hydrochloric 
Add 
CET - 154 

72 
140 

3.640 
1.740 

1 

1,450 

Water 
Wash 
CET 153 

260 
190 

7 
802 

2,020 
146.000 
44.400 

58 
550 

20 
16,400 

Sodium 
CarlMnate 
CET - 155 

20 

70 
120 
155 

3 

50 

Citrikleen 
CET - 156 

70 
60 

41 
320 

1.340 
2.730 

24 
50 

1.410 

Wash 
Water 
CET - 157 

5 
40 

120 
648 

1 

190 

(1| Metals analyses were ol total metal content ( i .e . all chemical forms ). 
f2| Refer to Figure 11-7 for a detailed descripilon of process steps in the sequential trials. 
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TABLE 23 
RESULTS OF METALS REMOVAL - SEQUENTIAL TRIALS 

EXTRACTION WITH S% AQUEOUS SURFACTANT, 5% 
HYDROCHLORIC ACID. AND 10 % CITRIKLEEN SOLUTION 

USED EXTRACTION FLUID ANALYSIS 

SCP PROJECT - CARLSTADT, N.J. 

s 

Process 
T r i a l 

P T - 5 0 

Raw 
Sampl * 

I .D. 

CET-4 

S e l l a / 
Sludgaa 
Sampl* 
Nam* 

Overall 
Soil 

Composite 

CONTAMINA» IT CONCENTRATION IN USED EXTRACTION FLUID (21 
( u g ' i ) 

Mala la 
Anaiyzad [1] 

M* la is 
Antimony 
Arsenic 
Beryll ium 
Cadmium 
Chromium 
Copper 
lieed 
Mercury 
Nickel 
Selenium 
Sliver 
Zinc 

Aqueots 
Surfactant 
CET - 159 

60 

16 
300 

1.390 
1.580 

19 
60 

1.290 

Hydrochloric 
AcM 
CET - 161 

40 

9 
140 
4S0 
991 

0 

1.210 

Water 
Wash 
CET - 160 

380 
440 

7 
223 

4,290 
17.200 
73,600 

137 
470 

70 
30,400 

Sodium 
Carfopnaia 
CET - 162 

210 

510 
390 
370 

26 
60 

590 

Citrikleen 
CET 163 

70 
120 

21 
480 
620 
902 

44 
70 

810 

Wash 
Water 
CET - 164 

6 0 
70 

651 
4 

120 

| l | Metals analyses were ol total metal content (I .e. all dtemicai forms ). 

(21 Refer to Figure 11-7 tot a detailed description of process steps in (he sequential trials. 



TABLE 23 
RESULTS OF METALS REMOVAL • SEQUENTIAL TRIALS 

EXTRACTION WITH 5% AQUEOUS SURFACTANT, 5% 
HYDROCHLORIC ACID. AND 10 % CITRIKLEEN SOLUTION 

USED EXTRACTION FLUID ANALYSIS 

SCP PROJECT - CARLSTADT, N.J. 

Process 
T r i a l 

P T - 5 1 

Raw 
Samp l * 

i .D . 

CET-6 

S o i l * / 
Sludgaa 
Sampi* 
Nam* 

Shidga 
Tank a Pit 
Composite 

Matala 
Anaiyzad (11 

Malaia 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
lead 
Mercury 
Nickel 
Selenium 
Silver 
Zinc 

CONTAMINANT CONCENTRATION IN USED EXTRACTION FLUID (2] 
( u g / l ) 

Aqueous 
Surfactant 
CET - 166 

170 

1.140 
5,130 
1.140 

10,500 
9 

160 
46 

6,620 

Hydrochloric 
AcM 
CET - 168 

140 
20 

324 
3,600 
1,690 

93,500 
1 

SO 

2,720 

Water 
Wash 
CET - 167 

7.310 
500 

4,930 
115,000 

48,700 
1,190,000 

303 
600 

1 10 
43,700 

Sodium 
Cartxxials 
CET - 169 

340 
30 

1,190 
140 

2.090 
3 

40 

Citrikleen 
CET - 170 

940 
50 

444 
5.650 
3.640 

30,300 
155 
60 
65 

1,380 

Wash 
Water 
CET- 171 

SO 

17 
260 
200 

9.270 
6 

6 

110 

| 1 | Metal analyses were ol total metal content (i.e. all chemical forms ). 

(2| Refer to Figure 11-7 lor a detailed description of process steps In tfie sequential trials. 
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TABLE 24 
RESULTS OF OflCAMCS REMOVAL - SEQUENTIAL TRULS 

EXTRACTION WITH S% AQUEOUS SURFACTANT, S% 
HYDROCHLORIC ACID. ANO 10% CtTRlKLEEN SOLUTION 

USED EXTRACTION FLUID ANALYSIS 

SCP PROJECT • CARLSTADT. NJ. 

Praceae 
T r i a l 

Sel la/ 
Sludgee 
Sample 
Nsme 

Raw 
Sample 

1.0. 
Orsanlea 
Analyzed 

COHTAtRNANT CONCENTRATIOW IM USED EXTRACTION FLUID 121 
( u g / l ) 

Surlaclani 
CET-1SS 

Hydraehiorlc 
Add 

CET-181 

Water 
Weeh 

CET-180 

Sadliim 
Carbonate 
CET-ISa 

Citr ik leen 
CET-163 

Waah 
Water 

CET-164 

PT-50 Overall 
Soil 

Conposila 

CET-4 
TCL Velitllee 
CMoronwhane 
Bromomethane 
Methylene Chloride 

200 200 
Cartoon Oituinde 
1.1-OieMoroetriene 
1,1 -Oiehloroetha/ie 
trant-1,2-Olchloroalhene 
Chloralonn 
1,2-Oiehloroetliane 
2-Butanone 
1,1,1-Triehloroelhana 
Cartoon Tsiracnioiide 
Vinyl Aeeiate 
Bromedlehlorameinana 
1,2-Olehloropropane 
Trichloroethene 
Oibronioehloromethane 
1,1.2-Triehloroemana 

trans-1,3-Oichloropiopane 
Bromoform 
4-Metnyl-2-Penianone 
2-Heianona 
Tetraehioroeihene 
1,1.2.2-Tetracnioroeihana 
Toluene 
Chlorabenzene 
Ethyfeenzene 
Styrene 
Xylenet 

Semlvelstlles , 

200 

ether 

Phenol 
bis (2-ehloroethyl) ether 
2-chlorophenol 
1.3-dlGhlorobenzene 
1,4-dichlorabenzene 
Benzyl alcohol 
1.2-dichloroeenzene 
1-methylphenol 
bit (2-chloreisopropyl) 
4-melhylphenol 
N-nhresodi-n-propylamina 
heiachloroeihana 
NItrabenzene 
Isophorone 
2-nitiophenol 
2.4-dimelhylphenoi 
Benzoic add 
2,4-dichlorophenol 
1.2.4-triehlorobenzene 
Naphthalene 
4-chloro-3-ffleihylphenol 
Oimethyt phthalate 
Aoansphthyiene 

2.000 

2.4-dinilrophenol 
4-niirophenal 
Otoenzoluran 
Oiaihyl pnihalaie 
Anthn 

Pyrene 
Bis (2-eihylheiyn phthalate 
Ol-n-butyl phthalate 

Pelraleum Hydrocartoent 

S.OOO 

24.000 

200 

300 

18.000 

200 

3.000 8.400.000 

200 
300 

100.000 

121 Wetw le Pioufe 11-7 tor a deteiled descripilon ei proeesi steps in the sequemial trials. 
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TABLE 24 
RESULTS OF OROAMCS REMOVAL - SEQUENTIAL TRULS 

EXTRACTION WITH S% AOUEOUS SIRFACTANT, S% 
HVOROCHLORie Aao , ANO 10% OTRHOEEN SOLUHON 

USED EXTRACTION FLUID ANALYSIS 

SCP PROJECT - CARLSTADT, t U . 

CONTAMINANT CONCEMTRATIOM IN USED EXTRACTION FLUID 121 
( u g / l ) 

Preceee 
Tr ia l 

Sel la/ 
Sludgee 
Sample 
Name 

Semple 
I.D. 

Orgenlee 
Anelyzed 

Surfeelanl 
CET-182 

Hydrochloric 
Add 

CET-1S4 

Water 
Waah 

CET-ISS 

Sodium 
Carbonate 
CET-1S5 

Citr ik leen 
CET-1S8 

Waah 
Water 

CET-1S7 

PT-49 SdlHol 
Spot 

Composite 

CET-3 
TCL Vdat l lee 
Chloromalhane 
Bromomethane 
Methylene CMorWe 

Camon DIaulllda 
1.1-Dichloroethene 
1.1-Oichloroethane 
trans-1.2-Dichloroalhene 
Chlorolorm 
1.2-Oiehloroathane 
2-Butanona 
1.1.1-Trlchloroeihane 
Carbon Tetrachloride 
Vinyl /teeute 
Bromodiehioromethane 
1.2-Olehloropropana 
Trichloroeihene 
Olbrofflochloromeihane 
1.1,2-Trichloroethane 
Benzene 
Irans-1,3-OJchloropropane 
Bromolorm 
4-Methyl-2-Pentanone 
2-Heianone 
Tetrachloroethene 
1.1,2.2-Tetrachloroalhafle 
Tokiene 
Chlorobenzene 
Ethybenzene 
Styrene 
Xylenes 

Sem l»o l s t l l e s 

100 

Phenol 
bis (2-chlOfoeihyl) ether 
2-ehiorophenol 
1.3-dlchlorobenzene 
1.4-dlchlorobenzene 
Benzyl alcohol 
1.2-dichlorobanzene 
1 -methylphenol 
bis (2<hlorolsopropyl) ether 
4-methylphenol 
N-nltrosodi-n-propylamine 
heiaehloroaihane 
Nitrobenzene 
Isophorone 
2-nitrophenol 
2,4-dimelhy Iphenol 
Benzoic ecid 
2.4-dichloraphenol 
1,2.4-irichlorobenzene 
Ni«)hthalane 
4-ehloro-3-methylphenol 
Dimethyl phthalate 
Acenaphthylene 
AcwiipNhene 
2,4-dlnltrophenol 

nitrophenol 
Obenzduran 
Diethyl phthalate 
Anthracene 
Oi-n-butyl phthalate 
Pyrene 
Phananihrerw 
8is(2-eihyine>yl)phthaiai 

Petroleum Hydrocarbon 

700 

600 

400 

4 0 0 
3.300 

52 .000 

600 

900 

3 0 0 

21 .000 

200 

15.000 8 .000 .000 290 .000 

121 Welef to Figure 11-7 lor a detailed deseripiion d process steps in the seouentlal trials. 
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TABLE 24 
RESULTS OP OROAMCS REMOVAL . SEOUENHAL TRIALS 

EXTRACTION 1N1TH S% AOUEOUS SURFACTANT. $% 
HYDROCHLORIC ACID, ANO 10% OTRIKLEEN SOLUTION 

USED EXTRACTION PLUIO ANALYSIS 

SCP PROJECT . CARLSTADT, t U . 

CONTAMIHANT CONCENTRATION IN USED EXTRACTION FLUID 121 
( u g / l ) 

Preceee 
T r i a l 

PT -S I 

/ 

S e l l a / 
Sludgaa 
Sample 
Heme 

Sludge Tank 
4 Pk 

ConpotllB 

Raw 
Sample 

I .D . 

CET-8 

Organlea 
Analyzed 

TCL Volati lea 

Mdhylene Chloride 

Caibon DIsulflde 
1.1-Oiehlofoethene 
1.1-Oichloroeihane 
irans-1.2-Oiehloreethene 
Chlordonn 
1,2-Olchloroeihane 
2-Butanone 
t . t . l -Tr lch leroethane 
Carbon Tetrachloride 
Vinyl Acdate 
Bromodichloromeinane 
1,2-OichloroprQpane 
Triehloroeinene 
Oibromocnioromeiftane 
1.1.2-Trichloroelhane 
Benzene 
trans-1,3-Dichloropr opana 
Bromolorm 
4-Methyl-2-Ptnianone 
2-He(anone 
Tdrachlorodhene 
1.1,2.2-Telraehloroethane 
Toluene 
Chlorabenzene 
Ethybenzene 
Styrene 
Xylenes 

S e m l v e l t t l l e e 
Phend 
bis (2-ehtoroathyl) ether 
2-chlorophend 
1.3-diehlorobenzene 
1.4-dlchlorobenzene 
Benzyl aieohd 

1-methylphenol 
b i t (2-cMoroisopropyl) eth 
4-methylphenol 
N-nitresodl-n-propylamlne 
heuehlorodhane 
NHrobenzene 
Isophorone 
2-ni l rophenol 
2,4-dimelhylphenol 
Benzoic add 
2,4-dichlarophenol 
1.2,4-irichlorobenzene 

4-chloio-3-methylphenol 
Dimethyl phihaiaie 
Acenaphthylene 
Aoen^Dhihene 
2.4-dlni irophenol 
4-nitrophenol 
Obenzduran 
Didhyl phthalaie 
Anthreeene 

Pyrene 
Bis(2-eihylheiyl)phthalate 
Ol-n-butyl phthalate 

Petodeum Hydrocarbon 

Aqueoue 
S u r l e c l e n t 
C E T - I S S 

SS.OOO 

38 .000 
2 1 . 0 0 0 
79 .000 

21 .000 

80 .000 

1.700.000 

490 ,000 

78 .000 

360 .000 

S2.000 
8 ,000 

154,000 

ir 

10.000 

24 .000 
7,000 

eo.ooo 

42 ,000 

700 .000 

H y d r o e h l e r i e 
A d d 

C E T - I S S 

2 7 0 

7 0 0 

8 ,900 

S.OOO 

500 

2 .400 

1.200 

1.100 

3 0 0 

2 . 0 0 0 

2 . 1 0 0 

W e l e r 
Waah 

C E T . 1 S T 

8 .000 

10.000 

8 .000 

82 ,000 

18.000 

3 ,500 

18,000 

8 ,000 
1,000 

12,000 

2 ,000 

1,000 

8 .000 

4 . 0 0 0 

150 ,000 

Sod ium 
Cerbonete 
C E T . 1 S S 

3 ,000 

1,500 

2 0 0 

1.100 

4 0 0 

9 0 0 

3 0 0 

7 . 9 0 0 

C i t r i k l e e n 
C E T . 1 7 0 

62 .000 

30 .000 

4 .400 .000 

Waah 
W a t e r 

C E T - 1 7 1 

83 

380 

3 0 0 

4 0 0 

300 
300 

82 .00o | 

121 Reler to Fipufe 11-7 tor s detailed flescriciion d process sleps in the seouentlal trials. 
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TABLE 2S 
RESULTS OF PCB/PESTIOOES REMOVAL . SEOUENTUL TRIALS 

EXTRACTION WTTH S% AQUEOUS SURFACTANT, S% 
HYDROCHLORIC ACID, ANO 10% CITRIKLEEN SOLUTION 

USED EXTRACTION FLUID ANALYSIS 

SCP PROJECT . CARLSTADT, MJ. 

Preceee 
T r i a l 

P T . 4 9 

Rair 
Sample 

I.D. 

CET.3 

Se l le / 
Sludgaa 
Sample 

Name 

Soil 
HdSpd 

Compoeke 

PCB/Paalleldee 
Anelvzed 

Peetlcldee 
Alpha BHC 
Beta BHC 
Data BHC 
Gamma BHC-Lindane 
Heptachlor 
Aldrin 
Heptachlor Epoiide 
Endoeulan 1 
Dieldrin 
OOE 
Endrin 
Endoeultan II 
OOO 
EndotuHan SuKate 
DOT 
Endrin Ketone 
Melhoiychlor 
Abha Chlordane 
Gamma CMordana 
Touphane 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 

CONTAMINANT CONCENTRATION IH USED EXTRACTION FLUID [21 
( u g / l ) 

Aqueoue 
Surlaetam 
CET - 152 

6 .000 

1.000 

Add 
C E T - 1 8 4 

100 

Water 
Wadi 
CET - 153 

700 

Sodkun 
Carbonate 
CET • 1S5 

700 

Cttr lkleen 
C E T - 158 

2 . 1 0 0 

300 

Wadi 
Water 
CET - 157 

280 

[21 Reler to Fiqufe H-7 (or a ddailed deseripiion o( process steps in the sequential trials. 
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TABLE 2S 
RESULTS OF. PCB/PESTICIOES REMOVAL • SEOUENTUL TRULS 

EXTRACTION WITH S% AQUEOUS SURFACTANT, S% 
HYDROCHLORIC ACID, AND 10% CITRIKLEEN SOLUTION 

USED EXTRACTION FLUID ANALYSIS 

SCP PROJECT . CARLSTADT, ILJ. 

Preeae* 
T r i a l 

P T . 8 0 

flaw 
Semple 

I.D. 

CET-4 

Sa l le / 
Sludgee 
Semple 
Heme 

Overall 
Soil 

Compoaka 

PCB/Paetlcldee 
Analyzed 

Pestieldee 
Alpha BHC 
BdaBHC 
Data BHC 
Gamma BHC-Lindane 
Hepuchlor 
Aldrin 
Heptachlor Epoiide 
Endoaulan I 
Dieldrin 
DOE 
Endrin 
Endosulfan II 
DOO 
Endatulfan Sulfate 
DOT 
Endnn Ketone 
Melhoiychlor 
Alpha Chtomane 
Gamma CMordana 
Toiaphant 
PC 8-1018 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCa-t254 
PCB-1260 

CONTAMINANT CONCENTRATION IN USED EXTRACTION FLUID [21 
( u g / l ) 

AqMoue 
Surfactant 
CET - 159 

13.000 

1.700 

Add 
CET - 181 

40 

Water 
Wath 
CET-160 

8,000 

800 

Sodum 
CartoonaM 
CET- 182 

2,200 

300 

Citrikleen 
CET - 183 

1.000 

Waah 
Water 
CET. 164 

1.600 

121 Refer to Figure 11-7 tor a detailed description ot process steps in the sequential trtale. 
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TABLE 28 
RESULTS OF PCB/PESTICIOES REMOVAL . SEOUENTUL TRIALS 

EXTRACTION WTTH S% AQUEOUS SURFACTANT, S% 
HYDROCHLORIC ACID, ANO 10% CITRIKLEEN SOLUTION 

USED EXTRACTION FLUID ANALYSIS 

SCP PROJECT . CARLSTADT, N J . 

Proeaea 
T r i a l 

Raw 
Sampla 

I.D. 

Sel la / 
Sludgee 
Semple 
Name 

PCB/Paelleldee 
Anelvzed 

CONTAMINANT CONCENTRATION M USED EXTRACTION FLUID 121 
( u g / l ) 

Surladam 
CgT - 166 

Hydrsehlorle 
Add 
CET - 168 

Water 
Wath 
CET - 167 

Sodium 
Carbonate 
CET • 169 

Citrikleen 
CET • 170 

Wash 
Water 
CET - 171 

P T - S I CET-6 Skidge 
Tanks PR 
Compoaka 

Peetlcldee 
Alpha BHC 
BetaBHC 
OaUBHC 
Gamma BHC-Undaiw 
Hapiachtor 
Aldrin 
Heptachler Epoiide 
Endoaulan I 
Dieldrin 
DOE 
Endrin 
EndoauHan II 
(XX} 
Endosulfan SuHde 
OOT 
Endrin Kdone 
Melhoiychlor 
Abha Chlordane 
Gamma Chiomane 
Toiaplww 
PCB-1016 
PCa-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 

82.000 23.000 10.000 

900 

39.000 

5,000 

8.000 

700 

121 Refer to Fklure 11-7 lor a ddailed descriplton ol process steps in the sequential trials-
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APPENDIX E 

SOLIDIFICATION AND STABILIZATION TESTING FOR SOILS 
AND SLUDGES 

Summary of the work done by Enreco Laboratories and HAZCON 
Engineering, Inc. 

Table E-1 Summary of the physical testing of the final 
stabilized mixes developed by Enreco Laboratories 

Table E-2 Summary of the physical testing of the final 
stabilized mixes developed by HAZCON Engineering, Inc. 

Table E-3 Summary of the analytical results for the Enreco 
treatability study 

Table E-4 Summary of the analytical results for the HAZCON 
treatability study 

Attachment El Enreco Laboratories' Preliminary and Final 
reports on the stabilization/solidification of the SCP site 
soil/sludges 

Attachment E2 Final Report Treatability Study of the HAZCON 
Engineering, Inc. Stabilization/Solidification Process 
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APPENDIX E 

Objectives 

A series of laboratory scale bench studies were performed by two 
independent stabilization/solidification contractors to assess the 
feasibility of stabilization of the materials in the FOU. The 
objective of the study is to evaluate the effectiveness of 
stabilization/solidification for reducing the toxicity or mobility of 
constituents in the soil and sludges. The specific objectives of 
the treatability testing include the following: 

1. To d e t e r m i n e t h e a p p l i c a b i l i t y of t h e 
solidification/stabilization process to the site soil and 
sludges; 

2. To determine the effectiveness of the process for 
remediation of the site soil and sludges, in terms of 
strength, permeability and leaching; 

3. To evaluate potential chemical process conditions; and 

4. To provide preliminary estimate of unit costs. 

The treatability study was performed as outlined in the Scope of 
Treatability Studies for the FS/FOU. Both contractors evaluated 
a number of different mixes based on cementitious and 
pozzolanic bonding process, with/without the addition of 
proprietary additives. The evaluation of the mixes was based on 
strength values (unconfined compressive strength [UCS]). 
leaching parameters, and permeability. 

Discussion of Results 

The results of the physical testing for Round III are attached in 
Table E-1 and Table E-2 which summarizes the results for 
Enreco and HAZCON, respectively. The analytical data for the 
raw sample and Round III stabilized material are attached in 
Table E-3 and Table E-4 which consolidates the results to date 
for Enreco and HAZCON respectively. Following is a discussion 
of the results for each of the major parameters and a general 
interpretation of trends and results. Excerpts from the final 

^00274G/i 
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reports from the contractors are included in Attachment E l and 
Attachment E2 for Enreco and HAZCON respectively. 

According to the Scope of Treatability Studies, the actual 
analysis performed by HAZCON was correct for the initial and 
TCLP analysis, as HAZCON performed total analysis on the raw 
material and leached testing on the stabilized material. 
Compounds in the final TCLP testing indicated as NAF (Not 
Analyzed For) are so because the list of compounds that are 
analyzed for in a total constituent analysis differ firom the list of 
compounds for TCLP testing. 

Enreco testing differs from the Scope of Treatability Studies 
because the raw analysis was performed through TCLP analysis 
and not as specified total constituents. Enreco requested EP-
Tox leaching analysis for most of the metals analysis and one of 
the organic analysis in the raw sample characterization. 

The majority of the material on site does not require 
stabilization for structural purposes, therefore the ultimate 
strength values are not the driving factor for this stabilization. 
AU of the stabilization mixes exceeded the 50 psi guidelines for 
strength of stabilized materials after curing for 14 days. 

The mix design by KLAZCON exceeded the 50 psi guidance by 1 
to 2 orders of magnitude. This high strength indicates that the 
mix may be leaned out to produce a more cost effective mix 
while meeting the strength guidance. Both contractors 
experienced a general lower ultimate strength for the Soil Hot 
Spot Base/Neutrals and the Sludge T£ink and Pit Composite, 
indicating that there is potentially an interference with elevated 
levels of some constituents and the cementitious or pozzolanic 
bonding. 

The range of permeabilities found for the stabilized materials 
was between 10" 5 to 10'8 cm/sec. This range would be 
expected for a similar soil cement mix. The dry, unit weight of 
the stabilized mixes was found to be in the range of 75 to 100 
pounds per cubic foot. 

The mix moisture content was approximately 17 to 27 percent 
for Enreco while HAZCON utilized a mix moisture content of 18 
to 31 percent. This difference is attributed to the addition of 
site water for workability by HAZCON. Enreco did not add any 
additional water to the stabilized mix. 

E-2 • 002747 



The anal3rtlcal results in Table E-3 and Table E-4 are generated 
from the data provided by Compuchem Labs. None of the data 
has undergone a QA/QC review for completeness or correctness, 
therefore the data may need reevaluation upon completion of the 
data QA/QC review. 

The general interpretation of the analytical results indicates that 
a significant reduction in leachability was achieved by 
stabilization. The stabilized mixes appear to bind up metals, 
volatiles, semi-volatiles, and PCB's into the structural matrix. 

Some samples showed an increase in contaminant levels. This 
may be attributed to variability in the sample. 

Summary 

In conclusion the stabilization/solidification of the material in 
the FOU is an applicable technology. The application of this 
technology is limited to the use in an on-site environment where 
the material is excavated and then stabilized. In-situ 
stabilization would be difficult to impossible on this site due to 
the presence of quantities of large pieces of rubble. The 
presence of the rubble would limit the mixing potential; 
therefore the quality and homogeneity of the material would be 
in question. 

HAZCON's estimate of full scale costs for the mix developed 
would be approximately $65 to $80 per cubic yard of treated 
waste. This price includes excavation, additive, blending, and 
emplacement of the treated material. Enreco has provided an 
estimate of full scale costs inthe $20 to $40 per cubic yard 
range, although they note the price could be higher depending 
on the site locaion. availability of reagent, and potential 
transportation costs. 

If stabilization is chosen as a final remedy for the SCP FOU. 
further testing of mix designs would be recommended to 
optimize a cost performance ratio. Also a pilot scale test on-site 
should be done to evaluate the effect of the rubble content on 
mixing and the control of volatilization during excavation and 
mixing. 

Three permeability samples from Enreco broke during 
preparation for testing at the lab. These specimens were re-

0 0 2 7 4 ? ^ 
E-3 



mixed at the same ratios and tested. Both contractors have 
submitted final reports which are attached. 
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Design Mix 

Table E t 
Summary of the physical testing ol the linal stabilized mixes 

developed by Enreco 

Unconfined Compressive Strength (psi) Permeability (1| 
3 Day Cure | 7 Day Cure | 14 Day Cure (cm/sec) 

Moisture Content (1| (2) Dry Unit Weight (1| 
1%} ( l b / f t - 3 ) 

Overall Soil Composite 
.2 Portland Cement *• 5% B-27 

l-lot Spot Soil Composite 
.3 Portland Cement 

Soil Hot Spol - Volatiles 
.2 Portland Cement • 5% B-27 

Sludge IHot Spot - Base/Neutrals 
.3 Portland Cement 

Sludge Tank and Pit Composite 
.2 Lime Kiln Dust 

Soil Hot Spot - Lead 
.2 Portland Cement « 5% B-27 

>125 

78.8 

84.0 

20.5 

24.1 

>125 

>125 

89.3 

110.7 

76.0 

44.1 

>125 

>125 

113.5 

>125 

88.25 

>62.5 

>125 

Notes: 

| 1 | - Analysis on 14-day cured samples 

(2| - Enreco did not add any additional water to the stabilization mixes 

4E-07 

3E-07 

4E-08 

6E-0S 

1E-06 

2E-05 

17.3 

20.8 

14.9 

17.6 

27.3 

18.5 

100.0 

94.6 

107.9 

85.0 

89.1 

95.9 



Table E 2 
Summary of the physical testing of the final stabilized mixes 

developed by Hazcon 

Unconfined Compressive Strength (psi) Permeability (1| Moisture Content (11 (2) Dry Unit Weight (1| 
Design Mix 3 Day Cure | 7 Day Cure | 14 Day Cure (cm/sec) (%) ( l b / f t - 3 ) 

Overall Soil Composile 1678 2028. 2115 2422 2E-08 17.9 100.5 
.5 Portland Cement + 15% Chtoranan 

Hot Spot Soil Composile 798 1138, 1029 1194 9E-08 25.6 87.6 
.5 Porlland Cement « 15% Chloranan 

Soil Hot Spot - Volatiles 1456 1864. 1786 1977 3E-08 17.8 97.2 
.5 Portland Cement * 15% Chloranan 

Sludge Hot Spot - Base/Neutrals 12 179. 162 753 IE-07 24.2 91.7 
.5 Portland Cement • 15% Chloranan 

Sludge Tank and Pit Composite 393 522. 575 701 3E-06 31.0 78.9 
.5 Portland Cement -f 15% Chloranan 

Soil Hot Spot • Lead 2552 2941. 2951 3598 4E-08 18.8 100.1 

.5 Portland Cement * 15% Chloranan 

Notes: 

(1) • Analysis on 14-day cured samples 

|2| • Between 15-25% water added to mix for workability (water added came from site water collected). 
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Table E-3 
Summary of the analytical results for the Enreco Treatability Study 

COMPOUND 

Overall Soil Composite 

METALS 
Arsenic, total 
Barium, total 
Cadmium, total 
Chromium, total 
Lead, total 
Mercury, total 
Selenium, total 
Silver, total 

VOLATILES 
Benzene 
Chloroform 
1,2-Oichloroethane 
Methylene chloride 
Tetrachloroethene 
Toluene 
1,1,1 -Trichloroethane 
Trichloroethene 
Vinyl Chloride 

SEMI-VOUTILES 
1,2-Dichlorobenzene 
a-Methylphenol 
4-Methylphenol 
Nitrobenzene 
Phenol 

HERBICIDES 

PESTICIDES 

TCLP leaching 
raw sample 

ug/l Notes 

TCLP leaching 
stab, sample 

ug/l Notes 

373 
289 
29 
34 
242 
0.22 
30 
5.5 

100 
450 
24 

260 
33 

390 
18 

150 
BDL 

10 
BDL 
BDL 
16 

BDL 

BDL 

BDL 

12) 
(2) 
(21 
12) 
[ 2 ] 
[21 
(2 ] 

U (21 

J 
B 
J 

J 

9.3 
572 

4 
13.9 
50.3 
1.7 
1.4 
5.5 

38 
BDL 
BDL 
80 
8 

200 
BDL 
38 
60 

22 
37 
37 
4 

30 

BDL 

BDL 

B 

U 

U 
U 

6 
J 

[1 
(1 
J 

00274P /f 
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Table E-3 
Summary of the analytical results for the Enreco Treatability Study 

COMPOUND 

Hot Spot Soil Composite 

METALS 
Arsenic, total 
Barium, total 
Cadmium, total 
Chromium, total 
Lead, total 
Mercury, total 
Selenium, total 
Silver, total 

VOLATILES 
Benzene 
2-Butanone 
Chkjrobenzene 
Chloroform 
1,2-Dichloroethane 
Methylene Chloride 
Tetrachloroethene 
Toluene 
1,1,1-Trichloroethane 
1.1.2-Trichloroethane 
Trichloroethene 

SEMI-VOLATILES 
1.2-Dichlorobenzene 
1.4-Dichlorobenzene 
2-Methyiphenol 
3-Methylphenol 
4-Methylphenol 
Nitrobenzene 
Phenol 
Pyridine 

HERBICIDES 

PESTICIDES 

TCLP leaching 
raw sample 

ug/l Notes 

TCLP leaching 
stab, sample 

ug/l Notes 

18 
352 
57 
33 
1080 
0.2 
7 
5.5 

330 
6900 
420 
31000 
20000 
1300 
5500 
34000 
6800 
230 
22000 

BDL 
2 
51 
BDL 
BDL 
5800 
280 
BDL 

BDL 

BDL 

[2] 
(21 
(2] 
12] 
(2] 
U (21 
U [21 
U [21 

J 

J 

B 

J 

J 

J 

8.6 
257 
4 

44.1 
2 
0.2 
1.4 
5.5 

BDL 
BDL 
40 
2 2 
16 
26 
560 
750 
10 
BDL 
95 

51 
BDL 
8 
91 
91 
1400 
390 
5 

BDL 

BDL 

B 

U 

B 
U 
U 
U 

J 
J 
JB 

J 

J 
[1] 
[1] 

•t-. 

+ 
J 
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Table E-3 
Summary of the analytical results for the Enreco Treatability Study 

COMPOUND 

Soil Hot Spot Volatiles 

VOLATILES 
Acetone 
Benzene 
Chloroform 
1.1-Dichloroethane 
1,2-Dichloroethane 
1,2-Dichioroethene. total 
Ethylbenzene 
4-Methyl-2-Pentanone 
Methylene Chloride 
1.1,2.2-Tetrachioroethane 
Tetrachloroethene 
Toluene 
1.1.1-Trichloroethane 
Trichloroethene 
Total Xylenes 

TCLP leaching 
raw sample 

ug/l Notes 

TCLP leaching 
stab, sample 

ug/l Notes 

480 
4 
9 
6 

260 
21 
5 

49 
23 
58 
46 
14 
29 
12 
27 

B 
J 
J 
J 

J 

B 

J 

NAF 
1 

BDL 
NAF 
47 
NAF 
NAF 
NAF 
12 

BDL 
4 

64 
BDL 

2 
NAF 

J 

B 

J 

J 

Sludge Hot Spot Base/Neutrals 

SEMI-VOLATILES 
Acetophenone 
Aniline 
Benzyl Alcohol 
Benzyl Chloride 
1.2-Dichlorobenzene 
Isophorone 
1-Methylnaphthalene 
2-Methylphenol 
3-Methylphenol * 
4-Methylphenol 
Naphthalene 
Nitrobenzene 
Phenol 
Pyridine 

110 
4 
4 
2 
2 
7 

32 
BDL 
BDL 
BDL 
12 
32 
38 
2 

[ 2 ] 
J (21 
J (2] 
J (21 
J (2] 
J (21 
[21 

[21 
[21 
[ 2 ] 

J (21 

NAF 
NAF 
NAF 
NAF 
3 

NAF 
NAF 
12 
12 
12 
NAF 
BDL 
45 
3 

J 

[1 
[1 

J 

002750/^ 
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Table E-3 
Summary of the analytical results for the Enreco Treatability Study 

COMPOUND 

Sludge Tank and Pit Composite 

PCB's 
PCB-1232 
PCB-1242 

METALS 
Arsenic, total 
Barium, total 
Cadmium, total 
Chromium, total 
Lead, total 
Mercury, total 
Selenium, total 
Silver, total 

TCLP leaching 
raw sample 

ug/l Notes 

TCLP leaching 
stab, sample 

ug/l Notes 

BDL 
810 

3.4 
120 
3400 
14200 
65900 
6.9 
14 
5.5 

[2] 
[2] 

U 
U 

310 
BDL 

44.9 
1040 
4 

29000 
44800 
0.51 
1.4 
5.5 

U 

U 
U 

Soil Hot Spot Lead 

METALS 

Lead 21 [21 3700 

Notes: 

(11 - Indistinguishable Isomers 

[21 - Leached utilizing EP-Tox leaching technique 

J - Estimated concentration, of analite which is present but at a concentration 
less than stated detection limit 

B - Analite is found in the associated blank as well as in the sample •> 

BDL- Below Detection Limit 

NAF - Compound was not analyzed for 

U • Compound was analyzed for but was not detected. Total reported is the 
instrument detection limit 

* • These values were obtained from a higher dilution factor of sample extract 

4 of 4 
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Table E-4 
Summary of the analytical results for the Hazcon Treatability Study 

COMPOUND 

Overall Soil Composite 

METALS 
Aluminum, total 
Antimony, total 
Arsenic, total 
Barium, total 
Beryllium, total 
Cadmium, total 
Calcium, total 
Chromium, total 
Cobalt, total 
Copper, total 
Iron, total 
Lead, total 
Magnesium, total 
Manganese, total 
Mercury, total 
Nickel, total 
Potassium, total 
Selenium, total 
Silver, total 
Sodium, total 
Thallium, total 
Vanadium, total 
Zinc, total 

VOLATILES 
Acetone 
Benzene 
Chloroform 
Chlorobenzene 
1,1-Dichloroethane 
1,2-Dichloroethene, total 
Ethylbenzene 
Methylene Chloride 
Tetrachloroethene 
Toluene 
Trichloroethene 
1,1.2-Trichloro-1,2,2-Trifluoroethane 
Vinyl Chloride 
Total Xylenes 

Total Constituent 
raw sample 

mo/kg 

15200 
8.2 
53 

297 
0.9 
13 

4900 
320 
6.5 
374 

19400 
322 

5090 
339 
19 
40 

1880 
5.2 
2.2 
558 
0.95 
29 

646 

2900 
410 

2200 
BDL 
500 
380 

2500 
2100 
960 
1800 
1000 
340 
BDL 

21000 

Notes 

U 

U 

U 

B 
J 

J 
J 

JB 
J 

J 
JB 

TCLP leaching 
stab, sample 

ug/ l 

NAF 
NAF 
18.3 
1400 
NAF 

4 
NAF 
27.1 
NAF 
NAF 
NAF 
3.5 
NAF 
NAF 
0.21 
NAF 
NAF 
14 
5.5 
NAF 
NAF 
NAF 
NAF 

NAF 
2 
1 
1 

NAF 
NAF 
NAF 
20 
4 
12 
3 

NAF 
2 

NAF 

Notes 

B 

U 

B 

U 
U 

J 
J 
J 

B 
J 

J 

J 
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Table E-4 
Summary of the analytical results for the Hazcon Treatability Study 

COMPOUND 

Overall Soil Composite 

SEMI-VOLATILES 
Acenaphthylene 
Anthracene 
Benzo(A)Anthracene 
Benzo(A)Pyrene 
Benzo(B)Fluoranthene 
Benzo(G,H.I)Perylene 
Benzo(K) Fluoranthene 
Chrysene 
Dibenzofuran 
1.2-Dichlorobenzene 
Fluoranthene 
Fluorene 
lndeno(1,2.3-C.D)Pyrene 
1 -Methylnaphthalene 
2-Methylnaphthalene 
2-Methylphenol 
3-Methylphenol 
4-Methylphenol 
Naphthalene 
Phenanthrene 
Phenol 
6is(2-Ethylhexyl)Phthalate 
Pyrene 

Total Constituent 
raw sample 

mg/kg Notes 

TCLP leaching 
stab, sample 

ug/l Notes 

840 
790 
3400 
3900 
4300 
1700 
4000 
4050 
740 
1600 
7300 
1300 
1500 
2200 
1000 
BDL 
BDL 
BDL 
610 
6200 
BDL 

30000 
7050 

J 
J 

J 

J 
J 

J 
J 
J 
J 

J 

NAF 
NAF 
NAF 
NAF 
NAF 
NAF 
NAF 
NAF 
NAF 
34 
NAF 
NAF 
NAF 
NAF 
NAF 
1 
5 
5 
NAF 
NAF 
38 
NAF 
NAF 

J 
J 
J 

HERBICIDES BDL BDL 

PESTICIDES BDL BDL 

PCB'S BDL NAF 
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Table E-4 
Summary of the analytical results for the Hazcon Treatability Study 

COMPOUND 

Hot Spot Soil Composite 

METALS 
Aluminum, total 
Antimony, total 
Arsenic, total 
Barium, total 
Beryllium, total 
Cadmium, total 
Calcium, total 
Chromium, total 
Cobalt, total 
Copper, total 
Iron, total 
Lead, total 
Magnesium, total 
Manganese, total 
Mercury, total 
Nickel, total 
Potassium, total 
Selenium, total 
Silver, total 
Sodium, total 
Thallium, total 
Vanadium, total 
Zinc, total 

VOLATILES 
Acetone 
Chlorobenzene 
Chloroform 
1.2-Dichloroethane 
1,2-Dichloroethene, total 
Ethylbenzene 
4-Methyl-2-Pentanone 
Methylene Chloride 
Tetrachloroethene 
Toluene 
1,1,1-Trichloroethane 
Trichloroethene 
Total Xylenes 

Total Constituent 
raw sample 

mg/kg Notes 

TCLP leaching 
stab, sample 

ug/ l Notes 

8740 
16 
2.6 
736 
0.38 
38 

25100 
300 
12 

3160 
14000 
2760 
5510 
249 
1.4 
18 
1210 
3.4 
0.68 
363 
0.23 
29 

2300 

63000 
14000 
310000 
140000 
14000 
160000 
45000 
9000 

400000 
900000 
120000 
580000 
580000 

U 
U 
U 

B 
J 

J 

J 
JB 
B 
B 

B 
B 

NAF 
Î AF 
19.2 
1670 
NAF 
4 
NAF 
83.3 
NAF 
NAF 
NAF 
15.2 
NAF 
NAF 
0.2 
NAF 
NAF 
14 
5.5 
NAF 
NAF 
NAF 
NAF 

NAF 
46 
280 
230 
NAF 
NAF 
NAF 
52 
630 
1700 
110 
920 
NAF 

B 

U 

B 

U 

U 
U 

J 

B 
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Table E-4 -
Summary of the analytical results for the Hazcon Treatability Study 

COMPOUND 

Hot Spot Soil Composite 

SEMI-VOLATILES 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(A)Anthracene 
Benzo(A)Pyrene 
Benzp(B) Fluoranthene 
Benzo(G.H.I)Perylene 
Benzo(K) Fluoranthene 
Butylbenzyl Phthalate 
1-Chloronaphthalene 
Chrysene 
Di-N-Butyl Phthalate 
Dibenzo(A.H)Anthracene 
Dibenzofuran 
1.2-Dichlorobenzene 
1,3-Dichlorobenzene 
2,4-Dichiorophenol 
Diethyl Phthalate 
1.2-Diphenylhydrazine (Azobenzene) 
Bis(2-Ethylhexyl)Phthalate 
Fluoranthene 
Fluorene 
lndeno(1,2,3-C,D)Pyrene 
Isophorone 
1-Methylnaphthalene 
2-Methylnaphthalene 
2-Methylphenol 
3-Methylphenol 
4-MethylphenoI 
Naphthalene 
Nitrobenzene 
Phenanthrene . 
Phenol 
Pyrene 
Pyridine 
1.2.3-Trichlorobenzene 

HERBICIDES 

PESTICIDES 
Heptachlor 

PCB'S 
PCB-1242 

Total Constituent 
raw sample 

mg/kg 

7400 
1400 
8800 
14000 
8800 
14000 
2600 
11000 
1300 
8100 
14000 
40000 

940 
8200 
19000 

BDL 
2800 

40000 
3200 

180000 
32000 
10000 
2400 
9400 

32000 
26000 

BDL 
BDL 
BDL 

79000 
67000 
54000 . 
7400 

28000 
BDL 
200 

BDL 

BDL 

20000 

Notes 

-•• 

• » • 

• f 

J 

+ 

+ 
-f 

•1 -

+ 

+ 
• ( -

•h 

+ 

J 

TCLP leaching 
stab, sample 

ug/ l 

NAF 
NAF 
NAF 
NAF 
NAF 
NAF 
NAF 
NAF 
NAF 
NAF 
NAF 
NAF 
NAF 
NAF 
45 
1 

NAF 
NAF 
NAF 
NAF 
NAF 
NAF 
NAF 
NAF 
NAF 
NAF 

9 
31 
31 

NAF 
14 

NAF 
150 
NAF 
4 

NAF 

BDL 

0.06 

NAF 

Notes 

J 

J 
[1] 
[1] 

J 

00 



Table E-4 
Summary of the analytical results for the Hazcon Treatability Study 

COMPOUND 
PCB-1254 

Total Constituent 
raw sample 

mg/kg Notes 
2600 

TCLP leaching 
stab, sample 

ug/ l Notes 
NAF 

Soil Hot Spot Volatiles 

VOLATILES 
Acetone 
Benzene 
Chloroform 
1,1-Dichloroethane 
1.2-Dichloroethane 
1.2-Dichloroethene, total 
Ethylbenzene 
Methylene Chloride 
1.1,2.2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,1.1-Trichloroethane 
Trichloroethene 
1,1,2-Trichloro-1,2,2-Trifluoroethane 
Total Xylenes 

8300 
230 
440 
280 

12000 
940 
260 
1300 
2300 
5100 
3200 
2900 
1100 
190 

3900 

B 
J 
J 
J 

J 
JB 

JB 

NAF 
2 
1 

NAF 
27 

NAF 
NAF 
14 
BDL 
12 
20 
9 
8 

NAF 
NAF 

J 
J 

B 

Soil Hot Spot Base/Neutrals 

SEMI-VOLATILES 
Acetophenone 
Benzo(A)Anthracene 
Benzo(A)Pyrene 
Benzo(B)Fluoranthene. 
Benzo(K)Fluoranthene. 
Chrysene 
1,2-Dichiorobenzene 
Di-N-Butyl Pthalate 
Di-N-Octyl Phthalate 
Dibenzofuran 
Bis(2-Ethylhexyl)PthaIate 
Fluoranthene 
Fluorene 
1-Methylnaphthalene 
2-Methylnaphthalene 
2-Methylphenol 
3-Methylphenol 
4-Methylphenol 
Naphthalene 
Phenanthrene 
Phenol 
Pyrene 

^rC2753/^ 

2600 
1200 
900 
1000 
1200 
1200 
BDL 

1000 
550 

2000 
17000 
2300 
680 

14000 
610 
BDL 
BDL 
BDL 

2300 
2600 
1800 
2800 

J 

J 
J 
J 
J 

NAF 
NAF 
NAF 
NAF 
NAF 
NAF 
5 
NAF 
NAF 
NAF 
NAF 
NAF 
NAF 
NAF 
NAF 
6 
4 
4 
NAF 
NAF 
130 
NAF 

J 
J 
J 



Table E-4 
Summary of the analytical results for the Hazcon Treatability Study 

COMPOUND 

Sludge Tank and Pit Composite 

PCB'S 
PCB-1242 

METALS 
Aluminum, total 
Antimony, total 
Arsenic, total 
Barium, total 
Beryllium, total 
Cadmium, total 
Calcium, total 
Chromium, total 
Cobalt, total 
Copper, total 
Iron, total 
Lead, total 
Magnesium, total 
Manganese, total 
Mercury, total 
Nickel, total 
Potassium, total 
Selenium, total 
Silver, total 
Sodium, total 
Thallium, total 
Vanadium, total 
Zinc, total 

Total Constituent 
raw sample 

^ mg/kg Notes 

TCLP leaching 
stab, sample 

ug/ l Notes 

13000000 

3220 
127 
21 
2240 
0.97 
190 
8040 
6300 
8.7 
2100 
20500 
26000 
978 
144 
5 
24 
873 U 
2.4 U 
2.4 
2780 
1.8 
19 
1180 

BDL 

NAF 
NAF 
18 
1400 
NAF 
4 
NAF 
2480 
NAF 
NAF 
NAF 
229 
NAF 
NAF 
0.28 
NAF 
NAF 
7 
5.5 
NAF 
NAF 
NAF 
NAF 

B 

U 

U 
U 

Soil Hot Spot Lead 

METALS 
Lead, total 740 44.6 

Notes: 
(11 • Indistinguishable Isomers 
J - Estimated concentration of analite which is present but at a concentration 

less than stated detection limit 
B • Analite is found in the associated baink as well as in the sample 
BDL- Below Detection Limit 
NAF - Compouiid was not analized for 
U - Compound was analized for but was not detected. Total reported is the 

instrument detection limit 
-I- - These values were obtained from a higher dilution factor of sample extract 
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ATTACHMENT E I 

ENRECO L A B O R A T O R Y 
PRELIMINARY AND FINAL REPORT ON THE 
STABILIZATION/SOLIDIFICATION OF THE 

SCP SITE SOIL/SLUDGES 
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LABORATORIES 

March 29, 1989 

Edwars Van Keuren 
SRM - Exton 
855 Springdale 
Exton, PA 19J41 / . 
FAX NO. -215-524-7335 

Edwari. 

Please find enclosed data pertaining to the Carlstadt New Jersey 
super-fund site. Ve have reconsnended the mixes in this report 
because o£ their U.C.C.S. o£ 50 psi or greater. I have broken down 
each sample into a fairly self explanatory data flow. One thing 
I would like to add is that these mix ratios can be changed to 
facilitate greater metal chelation or higher strength. Ve did use 
some of our own mixes that were approved because of our experience 
with similar wastes. Because of the project being a "feasibility" 
study to show that in-situ fixation is a viable method, we did not 
"fine-tune** our mixes thru leachate testing as extensively as we 
do when bidding a job. Ve feel that in-situ fixation is an 
extremely viable method of clean-up. If you have any questions or 
comments please feel free to call me any time you need. We look 
forward to doing more work with you in the future. 

Best Regards, 
tories 

Lisa Davis 
Accounts Manager 

P.S. Final Copy to Follow 

002755 
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Sample Identlficationt Hot Spot Composite - 14896 

Design Mix Chosen; Portland cement, ratio 

Unconfined compressive strength bv ASTM methods; 

3 Day 7 Day 14 Day 
78.8 P.S.I. 89.3 P.S.I. 113.5 P.S. I.' 

Triaxial Flexwall Permeability - EPA method 9100; 

This sample also broke at the engineering lab and was unsuitable 
for permeability testing. It has been remixed with the others and 
will be rerun with a report to follow. 

Inorganics/metals 
Untreated Sample Results /mg/l Treated Sample Results mg/l 

Arsenic (181 .0086 
Barium .352 .257 
Cadmium .057 U 
Chromium .033 .04 4 
Lead 1.08 .0002 
Selenium U U 
Silver U U 
Mercury . . U , U 

I ] * total is greater than instrument detection limit 
but less than EPA requirements. 

U 3 compound was analyzed for but not detected 

Results: Please See Attached 

Comments; 

All reports were not in as of 3/29/89 so there will be reports to 
follow. Also it assumed by us but not stated anywhere in 
CompuChem's second report that these samples were extracted by TCLP 
or not (for metal analysis). 
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Sample Identification: Sludge Hot Spot - B/N - 14916 

Design Mix Chosen; Portland cement ratio 

Unconfined compressive strength bv ASTM methods; 

3 Day 7 Day 14 Day 
20.5 P.S.I. 76.0 P.S.I. 88.25 

Triaxial Flexwall Permeability - EPA Method 9100; 

Moisture content: 17.6^ 
Unit weight dry: 85.0-(pcf) 
Permeability: 6 x 10~ (cm/sec) 

An EP Toxicity for Base neutrals was the request on the untreated 
sample. The treated sample had a TCLP performed. The treated 
sample results have not arrived as of 3/28/89. An ammended report 
will follow. 

Results: Please See Attached 
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Sample Identification; Sludge tank and Pit Composite » 14917 

Design Mix Chosen; lime kiln dust ratio 

Unconfined compressive strength bv ASTM methods: 

3 Day 7 Day 14 Day 
15.8 P.S.I. 28.3 P.S.I. 62.5 P-.S.I. 

Triaxial Flexwall Permeability - Method 9100: 

This sample broke at the testing facility and was unsuitable for 
testing. It has been remixed and will be sent ASAP post 14 day 
cure to the Engineering lab. Ve will then send an ammended report. 

Testing Requested: EP-Tox - 8 metals * PCBs 

Untreated sample mg/l Treated sample mc 1 

Arsenic t 1 ' .045 
Barium t 1 1.040 
Cadmium 3.40 [ ] 
Chromiun 14.2 29.0 
Lead 65.9 44.8 
Mercury .007 .0005 
Selenium ' \ \ [ ] 
Silver t I [ ] 
[ 1 s Element tested for but not detected. 

Comments: 

The lime kiln dust seemed to bring down the levels of cadmium, 
chromium and lead. In the case of the latter two not in any real 
significance. 

SEE ATTACHED PCB REPORT 

Special Comments: 

Again the original method of extraction is differenct in the first 
sample than in the second. This could account for some of the 
differences in the results. 
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* Sludge Hot Spot B/N 
Mix - Portland cement « B-27 - U.C.C.S. - 37.8 

Arsenic: 
Barium: 
Cadmium: 
Chromium: 
Lead: 
Selenium: 
Silver: 
Merc'jry: 

To follow 
To follow ' 
None detected 
None detected 
None detected 
None detected 
None detected 
To follow 

Mix -

Arsenic: 
Barium; 
Cadmium: 
Chromium: 
Lead: 
Selenium: 
Silver: 
Mercury; 

Sludge Hot Spot B/N 
Portland cement - U.C.C.S 

To follow 
To follow 
None detected 
None detected 
None detected 
None detected 
None detected 
To follow 

- 88.25 P.S.I 

Sludge Tank and Pit Composite 
Mix - Lime kiln dust - U.C.C.S. - S2.5 P.S.I 

Arsenic: 
Barium: 
Cadmium: 
Chromium: 
Lead: 
Selenium: 
Silver: 
Mercury: 

To follow 
To follow 
.3 mg/l 
2.3 mg/l 
0.4 mg/l 
None detected 
None detected 
To follow 

Sludge Tank and Pit Composite 
Mix - .2 Portland cement > 5 grams B-27 

24.8 P.S.I. 
- U.C.C.S. -

Arsenic: 
Barum: 
Cadmium: 
Chromium: 
Lead: 
Selenium: 
Sliver: 
Mercury: 

To follow 
To follow 
None detected 
16.6 mg/l 
.5 mg/1 
None detected 
None detectec 
To follow 
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X 

LABORATORIES 

ilay 3, 1989 

Edward Van Keuren 
ERM-Exton PA 
855 Springdale 
Exton, PA 19341 

Dear Ed: 

Please find the enclosed final report as per your outline.• 
I Mould like to say that regarding cost, we have historically run 
between S25.00 and S40.00 a cubic yard. The price could however 
be higher or lower depending on the site location, availability ot 
reagent and potential transportation costs. 

Thanks for your work, we appreciate the business. 

Best Regards, 
ENRECO LABORATORIES 

Lisa Davis 
Manager, Business Development 
and Quality Assurance 

LD/cah 

Ene 

cc: 

«r • 
iosure 

• Lisa 1 
Frank 
Larry 
File 

Davis 
Robinson 
Graybill 

0 0 2 7 6 7 / ^ 

6661TA Canyon E-Way Amariilo, Texas 79110 (806) 353-4425 



April 30 1989 

Edward Van Keuren 
ERM - Exton PA 
855 Springdale 
Exton, PA 19341 

Edward; 
Pursuant to the treatability study for the Carlstadt NJ site 
Enreco INC. has received the final test results that we were 
waiting for and respectfully submitt the following final report. 

The samples that Enreco received from ERM were identified in the 
following manner 

HOT SPOT VOCS 
HOT SPOT COMPOSITE 

OVERALL SOIL COMPOSITION 
SOIL HOT SPOT LEAD 

SLUDGE HOT SPOT B/N 
SLUDGE TANK AND PIT COMPOSITE 

SUMMARY OF PROCEDURES: 

The procedures that were employed consisted of taking a quantity 
of waste sample and mixing it with a ratio of different reagents 
that were specified by the work order. These consisted of; 
Portland cement, Lime kiln dust. Quick lime and Cement kiln dust. 
The samples were mixed in 150ml cylinders that are made of an 
inert material and allowed to cure for the requested times. A 
strength test was then measured at 3,7 and 14 days. The 3 day 
strength was taken by pocket pentrometer and the 7 and 14 were by 
unconfined compressive strength as per ASTM method 1633. 

In the preliminary report of the visual analysis the samples were 
mixed with the above additives and placed in 6oz insulated cups 
and assesed at the first day for their visible 
water,consistency,volume and density increases. 

HOT SPOT VOCS, HOT SPOT COMPOSITE, OVERALL SOIL COMPOSITE. SOIL 
HOT SPOT LEAD: All mixes looked good with the exception of the 
higher ratio of Quicklime. It got too hot and made a sand-like 
material out of the samples. There were no free liquids present. 

Hot Spot B/N: All Portland Cement mixes looked the same as the 
above samples. The higher ratios of Quicklime are too hot. The 
lower ratios of Quicklime and the Cement Kiln Dusts dissolved nhe 
cups. The Lime Kiln Dusts are expanding and are breakini; the 
cups open. The volume increase and Densities were too high to go 
further with this reagent. There are no free liquids present. 

SLUDGE TANK AND PIT COMPOSITE: All samples, including the raw, 
dissolved the cups almost completely and formed a sticky mass. 
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There are no free 
were remixed. 

liquids present. All mixtures for the sample 

PERFORMANCE DATA 

The first reagents to be evaualated will be the Quick lime, 
Cement kiln dusts and the Lime.Klin dusts. In the initial mixing 
with Cement Kiln dust as the pozzolanic reagent and the Quick 
lime, kiln dust and Portland cement as the cementitious reagent. 
The strenths and mixes were then evaluated at 3 and 7 days to get 
a overall idea on how to proceed with round II. 
They are as follows: ROUND I **THE INITIAL MIXES** 

HOT SPOT VOCS 
.VDDITIVE 

.2 PC 

.3 PC 

.4 PC 

.2 QL 

.3 QL 

.1 QL 

.4 CKD 

.6 CKD 

.4 LKD 

.6 LKD 

U.C.C.S. 

TOO HOT 
TOO HÔ ! 

3 DAY 
>62.5 
>62.5 
>62.5 

>62.5 
>62 .5 
>62 .5 
>62 .5 

4 8 . 7 

7 DAY 
>62.5 
>62.5 
>62.S 

>62.5 
>62 .5 
>62 .5 
>62 .5 

5 9 . 1 

14 DAY 

HOT SPOT COMPOSITE 

.2 

.3 

.4 

.1 

.2 

.4 

.6 

.4 

.6 

PC 
PC 
PC 
QL 
QL 
CKD 
CKD 
LKD 
LKD 

TOO HOT 

>62.5 
>62.5 
>62.5 
31.3 

48.7 
>62.S 
31.3 
<1.4 

>62.5 
>62.S 
>62.5 
31.3 

34.8 
>62.S 
31.3 
<1.4 

59.1 

52.1 

27.8 
<1.4 

OVERALL SOIL COMPOSITE 

.2 

.3 

.4 

.1 

.2 

.4 

.6 

.4 

.6 

PC 
PC 
PC 
QL 
QL 
CKD 
CKD 
LKD 
LKD 

>62.5 
>62.5 
>62.5 
>62.5 

TOO HOT 
>62.5 
>62.5 
>62.5 
24.3 

>62.5 
>62.5 
>62.5 
>62.5 

>62.5 
>62.5 
>62.5 
24.3 52.1 
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SOIL HOT SPOT LEAD 

.2 

.3 

.4 

.1 

.2 

.4 

.6 

.4 

.6 

PC 
PC 
PC 
QL 
QL 
CKD 
CKD 
LKD 
L;:D 

>62.5 
>62.5 
>62.5 
>62.5 
^62.5 
>62.5 
>62.5 
>62.5 
24.3 

>62.5 
>62.5 
>62.5 
>62.5 
>62.5 
>62.5 
>62.5 
>62.5 
24.3 

SLUDGE HOT SPOT B/N 

.2 

.3 

.4 

.1 

.2 

.4 

.6 

.4 

.6 

PC 
PC 
PC 
QL 
QL 
CKD 
CKD 
LKD 
LKD 

TOO HOT 

34.8 

>62.5 >62.5 
>62.5 >62.5 
>62.5 >62.5 
27.8 27.8 31.3 

20.8 20.8 20.8 
20.8 20.8 20.8 

<1.4 <1.4 <1.4 
<1.4 <1.4 <l/4 

7.0 
>62.5 
>62.5 
52.1 
52.1 
>62.5 
10.4 
20.9 
41.7 
20.9 
13.9 

<1.4 

34.8 
>62.5 
>62.5 
>62.5 
>62.5 
>62.5 
10.4 
34.8 
>62.5 
27.8 
13.9 

<1.4 

45.2 

—•—•—— 
.-.--_ 

27.8 
62.5 

>62.5 
'<1.4 
<1.4 

SLUDGE TANK AND PIT COMPOSITE 

.2 PC 

.3 PC 

.4 PC 

.1 QL 

.15 QL 

.2 QL 

.2 CKD 

.4 CKD 

.6 CKD 

.2 LKD 

.4 LKD 

.6 LKD 

Round II was then begun and the mixes were then remixed and the 
strengths were recorded. At this point the main reagents that 
were being looked at were the Portland cement and Lime kiln dust. 
The preceeding two were the best choices based on strength and 
required reagents. ** ROUND II ** 

REAGENT 3 DAY 7 DAY li DAY 

HOT SPOT VOCS 

.3 PC >125 >125 >125 

.4 LKD 26.3 72 84.25 

.2 PC + 5GRAM B-27 84.0 110.7 >125 
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HOT SPOT COMPOSITE 

.3 PC 

.4 LKD 

.2 PC + 5GRAM B-27 

OVERALL SOIL COMPOSITE 

.3 PC 

.4 LKD 

.2 PC > 5GRAM B-27 

SOIL HOT SPOT LEAD 

.3 PC 

.4 LKD 

.2 PC + 5GRAM B-27 

SLUDGE HOT SPOT B/N / 

.3 PC • 

.4 LKD 

.2 PC + 5GRAM B-27 

SLUDGE TANK- AND PIT COMPOSITE 

.3 PC 
• .2 LKD 
§ .2 PC + 5GRAM B-27 

At this point the final 6 design mixes were chosen and they were 
sent out for the TCLP analysis and method 9100 triaxial flexwall 
permeability. The 6 chosen for round III are as follows; 

HOT SPOT VOCS . .2 PC + 5 GRAMS B-27 

HOT SPOT COMPOSITE .3 PC 

•OVERALL-SOIL COMPOSITE .2 PC + 5 GRAM B-27 

SOIL HOT SPOT PB .2 PC + 5 GRAM B-27 

SLUDGE HOT SPOT B/N .3 PC 

SLUDGE TANK AND PIT COMPOSITE .2 LKD 

78.8 
21.3 
.53.2 

>125 
23.5 
>125 

>125 
24.8 
>125 

20.5 
<12 
<12 

14.3 
24.1 
<12 

89.3 
18.3 
58.8 

>125 
58.8 
>125 

>125 
40.5 
>125 

76.0 
35.5 
37.8 

122.8 
44.1 
12.8 

113.5 
42.5 
mm ^ ^ ^ 

>125 
80.25 
>125 

>125 
61.75 
>125 

88.25 
36.75 
52.3 

12.25 
>62.5 
<12. 
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The permeability results are as follows: 

HOT SPOT VOCS 
MOISTURE 14.9X 
DENSITY 107.9 
PERM (CM/SEC) 4 X 10-8 

* HOT SPOT COMPOSITE 
MOISTURE 20.8% 
DENSITY 94.6 
PERM (CM/SEC) 3 X 10-7 

OVERALL SOIL COMPOSITE 
MOISTURE CONTENT 17.3X 
DENSITY 100.0 
PERM (CM/SEC) 4 X 10 -7 

SOIL HOT SPOT LEAD * ' 
MOISTURE CONTENT 18.5X 
DENSITY 95.9 « 
PERM (CM/SEC) 2 X 10 -5 

SLUDGE HOT SPOT B/N 
MOISTURE 17.6X 
DENSITY 85.0 
PERM (CM/SEC) 6 X 10 -5 

SLUDGE TANK AND PIT COMPOSITE • 
MOISTURE 27.3X 
DENSITY 89.1 
PERM (CM/SEC) 1 X 10 -6 
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As far as the evaluation of the implementability of stabilization 
for this particular waste stream, it would be next to impossible 
to make such a prediction without first examining the site. The 
information on the site being 'such that it is, states that it is 
a very dense and well-compacted area of approximately 93k yards. 
If stabilization were to be viable method of remediation it would 
most certainly be with our stiff injector unit. It could be a 
very possible method of cleanup, whether in-situ or for 
excavation and disposal in an approved land-fill. The 
approximate cost would run between 30 and 40 dollars a cubic yard 
depending on the reagents and the transportation costs. It would 
appear that de-watering would not be needed because of the low 
moisture content of the treated sludge. 

Volatilization would depend on the reagent used, but with the 
Portland cement mixes and the additives it would be minimal. 
Enreco Inc. also has a pneumatic delivery system that would make 
the emissions minimal. ^ 

The special mixes that were employed are so chosen because of the 
field record of tying up heavy metals and yielding low TCLP 
extraction levels. There were previous data sheets comparing the 
design mixes with the design mixes with the additives for you 
information. 
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ATTACHMENT E2 

FINAL REPORT 
TREATABILITY STUDY OF THE 
HAZCON ENGINEERING, INC. 

STABILIZATION/SOLIDIFICATION PROCESS 

002761 



Final Report 

Treaeability Study of the 
HAZCON Engineering, Inc. 

SeablUzatlon / SoUdlfication 
Process 

April 26. 1989 

Prepared For: EBM, Inc. 

Prepared By: 

HAZCON Engineering, Inc. 
32522 HcAUlscer Road 

Brookshire, Texas 77423 
(713) 934-4500 

002 761/2- ' 



TABLE OF CONTENTS 

INTRODUCTION 

1. SAMPLE DELIVERY 1 

1.1 SAMPLE STORAGE '. 1 

1.2 SAMPLE HANDLING.. 2 

2. SELECTION OF ADDITIVES % 2 

3. ROUND I BLENDING.. 3 

4. ROUND II BLENDING 4 

9. ADDITIONAL MOISTURE 4 

6. ROUND 111 5 
7. CHEMICAL ANALYSIS 5 
8. PHYSICAL ANALYSIS OF ROUND Ml..... 5 
9. DESIGN MIX RECOMMENDED FOR FURTHER EVALUATION 6 
10. AIR QUALITY CONTROL 6 
11. FULL SCALE COSTS 7 

APPENDIX 

A. ERM CHAIN OF CUSTODY FORMS 
B. CHLORANAN MSDS 
C. CEMENT KILN DUST SPECIFICATIONS 
D. LAB NOTES 
E. ROUND I PENETROMETER 
F. ROUND II AND 111 DATA SPREAD SHEET 
G. SUPERFUND INNOVATIVE TECHNOLOGY EVALUATION 
H. HAZCON CHAIN OF CUSTODY 
I. BLENDING FORMS 
J. MCCLELLAND REPORTS 
K. PHOTOS 

002752 



INTRODUCTION! 

The following data, lab notes, and attachments are the 

preliminary findings and conclusions made by HAZCON. 

Pending the results of chemical analysis being accomplished 

by Comp-u-Chem laboratory In Research Triangle, NC a final 

report and final summary will be submitted. However, In an 

attempt to assist ERM Inc. to meet Its tight schedule, this 

report Is submitted at this time. 

1. SAMPLE DELIVERY! 

All samples arrived Intact and tn a prompt manner. 

Chain of Custody forms and sample tracking documents were 

checked and found to be acceptable. Precautionary measures 

to prevent volatilization of samples Included double bagging 

of sample matarlal and Insartlon of frozen blua Ice. Also, 

sample containers were shipped via overnight courier, (see 

appendix A). 

1.1 SAMPLE STORAGE! 

Prior to receipt of sample containers HAZCON purchased 

approximately 90 pounds of blue let packages. All packages 

were frozen and Immediately upon recalpt of sample 

containers 1/2 of the frozen blue Ice was packed In the 

containers In an attempt to keep the samples cool. Also the 

sample containers were stored In our laboratory holding 

area, where temperatures were, on the average, 99° F. From 

the date%f receipt until after blending of round 3, samples 

were kept c$ol using the above described method. 
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1.2 SAMPLE HANDLING! 

All HAZCON field and lab personnel have been formally 

trained lAW 29CFR 1910.120. Other training has been 

accomplished as well. Several precautions were taken In 

order to reduce any health and safety risks Involved with 

the waste samples. Specifically, prior to opening any of 

the sample containers, lab technicians wore Wilson full face 

respirators with new organic cartridges. Protective 

clothing and double gloves were also worn. The containers 

were opened In a well ventilated area. Senstdyne Indicator 

tubes for Benzene and Toluene were used. Containers were 

kept open only for minimal amounts of time. 

2. SELECTION OF ADDITIVES! 

Since ERM's work plan Indicated that the waste at the 

site Is In contact with ground waters, HAZCON decided that 

permeability of the treated waste was critical. Our 

experience has been that In order to obtain low 

permeabilities, a high compressive strength must be 

obtained. This has been the philosophy of our firm since we 

started business. In order to reach high compressive 

strengths and low permeabiIIty we decided to use Type I 

Portland Cement (PC). Also we used a Portland Cement and 

Chloranan (PCch) additive. Chloranan Is HAZCON's 

proprietary chemical additive, (see appendix B and G). 

However since ERM*s client wanted low psi as well (90 psi to 

be the target) HAZCON considered using a coal flyash. 

Flyash was eliminated as a likely candidate because the only 

type available In the East Coast Is an Inferior ASTM Class 

"F" flyash. Previous studies have shown us that eery high 

ratios of Class F are needed to achieve stabilisation / 

solidification. There are two concerns with using high 

ratios. One Is that waste volume Is Increased. HAZCON 
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doesn't promote volume Increase but Instead, tries to 

practice waste minimization. Secondly, most Class F flyash 

Is moderately laden with various concentrations of heavy 

metals. 

Of the other additives made available to choose from by 

ERM Inc., HAZCON decided to test Cement Kiln Dust (CKD). 

CKD Is relatively Inexpensive, doesn't require any type of 

custom blending to make It a viable additive, and It Is 

readily available. Therefore, In summary the additives 

selected by HAZCON for testing were, PC, PCch and CKD. (see 

appendix C for CKD analysis). 

3. ROUND I BLENDING! 

HAZCON Identified Rounc/ I blending as dual purpose. 

First, It was to be an exercise to familiarize ourselves 

with the physical characteristics of the waste and secondly 

to see how the chemical make up of the waste affected the 

selected additives' ability to solidify It. 

HAZCON decided to blend 72 different ratios of additives 

to waste. That Is 3 ratios of each of 4 additives applied 

to each of 6 types of waste. For a description of how the 

additive was applied to the waste see Appendix D, and for 

pocket penetrometer psi results see appendix E. Blending 

Information not Included In the appendix material follows. 

Seventy two, 12 oz clear plastic cups were labeled 

Indicting sample ID number and additive ratios. One hundred 

grams of waste was placed In each cup. The additives were 

placed next. The contents of each cup were blended via a 

small, low speed, hand held mixer. Water was added until a 

homogenized workable slurry appeared. The cups were sealed 

with a plastic film to prevent the escape of moisture. Then 

all blen( 
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readings were taken at 24, 48, & 72 hours (see appendix E). 

It was determined that due to various Inconsistent psi 

readings, a "1 part waste" to "1 part additive" ratio would 

be used on all samples In Round II. Lower ratios could 

have been used on some samples but In order to generate 

clear, comparative, data, the Iti ratio was selected to be 

carried Into Round It. 

4. ROUND II BLENDING! 

The purpose of Round 11 blending was to try to plot how 

compressive strength grew over a period of 14 days. After 

all results were compiled, a decision would be made by 

HAZCON-and ERM which would result In a blend design for 

Round 111 testing. No proprietary additives were applied In 

Round It. Tap water was used tn Round 11. A discussion on 

water additive follows. 

9. ADDITIONAL MOISTURE! 

Since this treatability study looks at 6 different waste 

types from one site, HAZCON decided to use additional 

moisture until such a point that the resultant slurry 

reached a certain "workabi1Ity". The amount of additional 

moisture added Is divided by the amount of waste In the 

batch to calculate the percentage of moisture added. This 

method Is very simple, and therefore eastty reproduced In 

the field. Other benefits Include the homogeneous blend 

that results from a highly moist slurry. In the presence of 

moisture waste particles tend to be reduced In size, 

therefore more surface area can come Into contact wtth the 

additives used for treatment. Some wastes that are high In 

organic content react differently than soils containing no 

organics In the presence of moisture. In conclusion. 
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moisture was not added at a set percentage but Instead added 

so as to generate a workable, homogenized slurry. 

6. ROUND III! 

The purpose of Round III wes to Incorporate the data 

that was generated tn Rounds t and II, and to develop a 

design mix that would be submitted to Unconfined Compressive 

Strength (UCS), Permeability, and Leachate extraction tests. 

Since ERM's client wanted low UCS, the percentage of CKD was 

reduced. Since ERM wanted low permeability and reduced 

toxicity, HAZCON's proprietary additives were used wtth a 

lower ratio of PC. See lab blending notes tn appendix 0 and 

the data spread sheet, appendix F. 

7. CHEMICAL ANALYSIS OF ROUND I III 

Upon review of Initial analysis compared to analysts of 

treated samples. It Is evident that the HAZCON-treatment 

process was effective at stabilizing and Immobilizing 

various contaminants. Although Initial concentrations were 

low, all concentrations were reduced below detectable limits 

after treatment. PCB's, Metals, and Organics were all 

reduced In toxicity. If HAZCON ts offered the opportunity 

to further optimize the waste streams we feel sure that 

ratios of additives can be reduced and costs can be even 

lower than projected for this study. Since Initial 

concentrations of metals were low, the thoroughness of the 

HAZCON process was not fully demonstrated. Perhaps It would 

be fair to compare results of metal toxicity reduction that 

HAZCON achieved at the DouglassvtIle, PA Superfund site. 

(See appendix 6 ) . 
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If tn fact further bench scale testing was to be 

accomplished, HAZCON would lower our admix ratios even 

further. Probably additive would be applied at 10, 20, 30 

and 40 percent to 100 percent waste. We would also 

experiment with such additives as 1tme and flyash or a 

combination of the two. 

On a full scale remediation level HAZCON would have on 

site a mobll laboratory In which technicians could do bench 

scale testing and analysis on a continuous basis. This 

approach Is beneficial since most sites have "hot spots" 

throughout. Each hot spot could be Identified prior to 

field blending and optimum ratios could be determined 

readily thus ensuring maximum quality control. After field 

blending, core samples from the various areas would be 

analyzed to assure that the. targeted treatment 

specifications have been met. 

If further bench scale testing or a pilot scale 

demonstration ts required, HAZCON remains ready to respond, 

assured that our process can achieve effective stabilization 

no matter what the scale. 

8. PHYSICAL ANALYSIS OF ROUND III! 

UCS results Indicate that the CKD group approaches the 

desired 90 pst that ERM's client requests. No permeability 

data ts available for the CKD group, analysis was not run. 

We are confident that all 6 waste samples treated can be 

blended and reach 90 psi. The PCch samples have much 

higher UCS results and all but 2 of the samples have very 

low permeabilities. It should also be noted that HAZCON can 

make adjustments In Its additive ratios to achieve lower 

permeabilities In all of the samples. 
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9. DESIGN MIX RECOMMENDED FOR FURTHER EVALUATION! 

In order to better compare CKD to PCch we recommend that 

the Round 111 CKD series be submitted to the same analysts 

as the PCch. This Includes a 14 day Permeability and TCLP. 

HAZCON recommends samples be allowed to cure 28 days before 

final analyses 9r» run, however, we can appreciate the 

deadlines Involved with this study. After 7 days of curing 

time, samples should have reached approximately 89!( of their 

maximum potential strength, therefore the 14 day results are 

fairly representative of a fully cured sample. Upon receipt 

of results of chemical analysis, HAZCON will be able to 

suggest additive adjustments. Possible other additives to 

be tested would be a mixture of Class "F" flyash and time. 

10. AIR QUALITY CONTROLi 

It was noted that the CKD additive was very fine and 

therefore became air borne easily and stayed longer than did 

PC. All sample material was moist and did not create a dust 

problem. The key Issue under this heading ts VOC emissions. 

Normally VOCs will be released during excavation at sites 

that are contaminated with organics. VOC emissions can 

become a problem also when organic wastes are blended In a 

batch mixer or In-sltu. Also, since additives usually 

generate exothermic heat, VQC emissions are again present. 

HAZCON has engineering concepts whereby VOCs can be 

controlled to the point that emissions are minimal. One of 

the most simple approaches would be to remediate the site In 

the winter time. Cooler ambient temperatures would keep 

VOCs down. HAZCON also uses totally enclosed blenders and 

pressurizes the head space wtth nitrogen gas to keep VOCs 

down. Enclosed, air Inflatable structures can cover the 

entire excavation and blending areas to control VOCs. 

Emissions from the Inflatable structure are then filtered. 



By applying a few or all of these techniques, stabilization/ 

solidification of organic compounds can be accomplished at 

any site and Is a viable treatment alternative, 

11. FULL SCALE COSTS! 

Based on ratios of additives used tn this study, and without 

having the opportunity to visit the site, HAZCON estimates 

that the PC Chloranan blend as tested In Round M l would 

cost approximately $69 to $80 per cubic yard of waste 

treated and the CKD would cost approximately $90 to $65 per 

cubic yard of waste treated. These prices Include 

excavation, additive, blending and emplacement of treated 

material. Prices probably, would be reduced pending a Round 

of final optimization with only one specific additive. 

HAZCON remains ready to accomplish any additional testing 

that ERM or Its client may need. 
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ERM Inc. 
TreatabllIty Study 

Lab, Notes 

Friday 1-27-89 

Samples arrived 1-27-89 1400 hrs. Phoned Rob Morrts. Informed 
me final revised work plan not>yet complete, Feb. 10, no longer 
deadline. Instructed to keep samples cool to prevent 
volttaltzatlon of sample material. Action taken: Ambient temps 
tn lab reduced to 99 F. Coolers stored over night, B.N.S. 

Saturday 1-28-89 

1730 hrs. Level C respiratory protection (full face) worn. Lab 
temp 92 F. Photo doc. began. All coolers opened. Waste 
samples temp. 48 F. Blue Ice (frozen) appeared to hold waste 
temps, down. Senstdyne hand held manual pump used with Indicator 
tubes for! 

Benzene at source 7 ppm 
Toluene at source >300 ppm 
Benzene avg. In room ND 
Toluene avg. In room ND 

Coolers had been packed w/ vermlcullte, plastic bag w/ cold H.O 
(had been Ice). All samples appear to be Intact. FRM Trafffg 
report found In !"Hot Spot for VOCs" B-3 cooler. All sample OK, 
Repacked t 1900 hrs. w/ Frozen Blue Ice. B.N.S. 

Sunday 1-29-89 

rO 1810 hrs. changed blue Ice, temp. Inside cooler 43 F. Ambient 
temp In lab 99 F. B.N.S. 

Monday .1-30-89 

0942 Reviewed FAX from Rob Morse Temp In lab 99° F. B.N.S. 

1047 10 more coolers arrived Fed Ex. B.N.S. 

1299 Inventory of Samples Int 

002?6()/? 



Monday 1-30-89 Continued 

Frtdayt Hot Spot for VOC X 3 
Hot Spot Composite X 3 

Mondayt Sludge Tank & Pit Comp X 1 
Soil Hot SPot for Lead 
Sludge Hot SPot B/N 
Overall Soil Composite 

Monday's shipment not opened as per Instructions Rob Morse. 
(telephone conversation 0900). B.N.S. 

Tuesday 1-31-89 

1000 hrs. New samples opened, level "C" protection .9 ppm 
Benzene 8 source, ND tn background. 10 new coolers had "blue 
tee" packs within. Temp 92 F tn cooler. Fresh Blue Ice 
Installed. ERM Chain of Custody completed to be returned to ERM. 
New prices to be quoted. B.N.S. 

1100 Large container w/ five 2L Amber bottles of site H.O arrived 
B.N.S. 

Friday 2-3-89 

1190 Prepared samples for shipment to Comp-u-Chem Lab for Initial 
analysis. 

Sludge Tank & Pit Composite • STPC 
Soil Hot Spot - Lead - SHS-Pb 
Overall Soil Composite • OSC 
Sludge Hot Spot - B/N - SHS-B/N 
Soil Hot Spot VOCs - SHS-VOC 
Hot Spot Soil Composite - HSSC 

P.O.C. • Comp-u-Chem Is Kaye Roberts. Faxed ERM's analytical 
requlrments. Recommened that Kaye Roberts contact Rob Morse to 
coordlrtate schedule and analyses. 
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Friday 2-3-89 cont. 

Samples packed tn sterile lab bottles In the following 
proportions 

STPC - 337 g 
SHS-Pb - 399 g 
OSC - 286 g 
SHS-B/N - 393 g 
SHS-VOC - 399 g 
HSSC - 329 g 

All lids tight and custody taped closed. 

All coolers of sample moved to warehouse area. Ambient temp. 41* 
F. Sample Temp. 43 F. Ambient temps, expected to drop even 
further tonight. 

Chain of Custody - Analysis Request completed. Package ready to 
go. Samples packed tn an Igloo cooler with 4 packs of frozen 
blue Ice. B.N.S. 

Tuesday 2-7-89 

1000 hrs. Ambient temps 30° F all weekend. Sample material has 
been stored I <30 F. Sample material temp 33 F. Preparing for 
round 1 today. Cement Kiln dust and Portland C to be used w/ and 
w/o Chloranan. Called Comp-u-Chem. Samples received Intact 
Saturday 2-4-89. Analysis has begun. In order to simplify 
sample # the following key has been developedt 

CKD • Cement Kiln Dust 
CKD ch « Cement Kiln Oust w/ Chloranan 
PC • Portland Cement 
PC ch > Portland Cement Chloranan 

1) - Sludge Tank & Pit Composite - STPC 
2) - Soil Hot Spot for Lead - SHS Pb 
3) •• Overall Soil Composite • OSC 
4) - Sludge Hot Spot B/N • SHS B/N 
9) m Soil Hot Spot VOC - SHS VOC 
6) - Hot Spot Soil Composite - HSSC 

1 • 1 to 1 ratio • waste to pozzolan 
3 • 3 to 1 ratio • waste to pozzolan 
9 • 9 to 1 ratio " waste to pozzolan 

egt "PCch 6-1" • Portland Cement Chloranan-Hot Spot Soil 
Comp-ttt ratio of waste to pozzolan. 

I 
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Tuesday 2-7-89 Cont. 

(waste t additive) 
Samples will be mixed with a Iti / 3t1 / 9t1 

lOOg t lOOg/ lOOg t 33.3g/ lOOg : 20g 

Chloranan will be used at a 20 t 1 
(waste t Chi) 

72 labels prepared. B.N.S. 

Wednesday 2-8-89 

0937 hrs. Waste temp 38° F, Round 1 begins. 

Sample DescrIpttonst 

#1 Wet, soil sludge, fairly homog., black, VOC Indications. 
#2 Moist, Sandy soil 
#3 Clay I Ike, moist ' 
#4 Moist, soil like, sandy, black. 
§5 Clay like, shingle material, globs, free liquids, black, 

VOC Indications. 
#6 Moist, soil like, some shingles, black, free liquids 

1390 Blending notest 

#1&2 easy to homogenize 
§3 clay like material requires > additional H2O to make slurry 
#4 easy to homogenize 
#9 shingles In way, may need to grind 
#6 difficult, may need to grind first 

All round 1 blending done I 1390. level "C". B.N.S. 

Monday 2-13-89 

1920 hrs. Compressive Strengths have been monitored 6 24 48 & 72 
hours. (See log sheet). Round II selectees are Portland cement 
(PC) and Cement Kiln Dust (CKD) at a Iti ratio. Probably could 
have used lower ratios, will watt for round III to reduce, will 
show Chloranan affect. Will fill 9 tubes of each blend (4 for 
UCS, 1 for spare) H^O Is the only variable to be recorded. 
B.N.S. 
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Tuesday 2-28-89 

0941 Preped lab for Round III. Reviewed UCS results from Round 
II. Have determined that moisture contents are too high, will 
reduce % HJ^ added. CKD ratios will be reduced le. Ratios 
reduced to .711 across board. PC series has high UCS, w/ 
exception of 4-1 t 3 and 7 days. PC and Chloranan will be used 
In Round 111. PCch will be .911 across board, (see blending 
notes for specific additive ratios) Temp tn lab reduced to 90° F. 
Outside ambient temp 92 F. Temp of waste 43 F. Used site 
water for blending tn all samples. B.N.S. 

Wednesday 3-1-89 

Sample ID's for Round 111. Number 1-6 follow same code as Round 
1 I. 

Portland Cement I Chloranan-Code t for Sample ID 

Last t or letter tn code, eg. 3, 7, 14, P, T, S, 0 

3 3 day UCS 
7 7 day UCS 
14 14 day UCS 
P Permeability 
T TCLP 
S Spare 
D Document 

Tuesday 3-14-89 

Called Comp-u-Chem today. Samples were received In tact and 
TCLP's will begin today as per schedule. Solidified samples also 
delivered to McCelland Engineers today to run UCS and 
permeability tests. Everything Is on schedule. B.N.S. 
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Samples stored In unheated warehouse 

Raw samples prepared for shipment to Comp-u-Cher 
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APPENDIX F 

INCINERATOR FEASIBILITY TESTS 

Screening tests were conducted on one soil sample and one 
sludge tank and pit composite to determine incineration 
feasibility. A batch incinerator, using less than ten pounds of 
sample, was used for the test. The test program included 
evaluation of the following: 

30 and 60 minute residence times 

Combustion temperatures of 1500. 1800 and 2100 
degrees F 

After burner temperature of approximately 2100 degrees F 

The test was conducted to determine: 

Temperature and time to remove organics from the 
samples 

Residue quality and leachability 

Metal emissions 

Destruction of PCBs 

Acid gas emissions 

Particulate emissions 

The conclusions from the test were as follows: 

Efficient PCB destruction can be obtained at 1500 and 
1800 OF for 30 and 60 minute bum times 

Temperatures above 1800 ©F result in vitrification of the 
soil 

Control of products of incomplete combustion will require 
further evaluation and consideration in selection of an on 
site incinerator 

Arsenic, cadmium, chromium, lead and mercury emissions 
are of concern due to high volatility and concentrations 

F-1 
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• Based on the EPA Guideline, removal efficiencies greater 
than 99 percent would be required for these metals; with 
99.999 percent required for chromium 

• Although 99.9999 percent PCB destruction was not 
demonstrated for all samples because of analytical 
detection limits, EER is confident that commercial units 
can be operated to achieve this performance 

• A 99.4 percent HCl removal would be required to meet 
allowable limits of acid gas emission 

• The ash generated from the combustion tests yields EP 
TOX leachate concentrations below RCRA standards for all 
metals 

Details of the tests are discussed in the report entitled "The 
Characterization of the Incinerability of Contaminated Soil' 
Samples." 

The original scope of work included ultimate analysis for C, Hv 
N, S, Cl in the feed and ash samples. These tests could not be ^ 
run on the ash samples because there was not enough sample 
available. These tests were run on the two feed samples, but the 
results were not available at the time the report was issued.^ 
These results will be forwarded by EER when available, but they 
will not alter the results of the study. 

Discussion of Results 

EER provides a discussion of results in the Executive Summary 
of the attached report. However, this summary provides 
inconclusive analysis for the fate of chromium in the test bum. 
This condition warrants evaluation which is not provided in the 
EER report. 

The test b u m by EER indicates that the metals arsenic, 
cadmium, chromium, lead and mercury will experience 
significant emissions as fly ash and/or metal vapor. A summary 
of the test bum results for these metals, excluding mercury, is 
presented in Table F-1. An analysis of these data are presented 
in Tables F-2 and F-3 These results indicate that most of the 
metals present in the sample are removed from the incinerator 
ash and emitted with the flue gas. 

002773 X -
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The fate of these metals is somewhat ambiguous because a 
material balance could not be calculated between the starting 
mass and the products of incineration (ash and particulate). 
This problem with the metals fate determination is due 
primarily to innacuracies in estimating initial concentrations in 
the feed to the incinerator. Six sample bags containing "Hot 
Spot" (HS) soils, and six sample bags containing "Sludge Tank 
and Pit" (STP) solids, were obtained from the SCP site and 
submitted to EER for thermal testing. Only one HS sample and 
one STP sample were analj^ed for initial metals concentration. 
These samples were not well-mixed composites but represented 
a grab from one of the six sample bags sent for thermal testing. 
During the actual burn, each sample bag was emptied 
sequentially for testing. Due to sample variability, the 
concentration of metals in each bag varied from test to test. 

In addition, problems were encountered in the chemical analysis 
of the feed and incinerated samples (Table F-1). All of the 
cadmium concentrations reported for the incinerator residual 
(ash) are qualified based on spiked sample recovery limitations. 
All of the arsenic feed sample concentrations and 11 of 12 
incinerator ash sample concentrations are qualified based on 
spiked sample recovery limitations. Seven of 12 incinerator ash 
samples for lead concentration are qualified based on duplicate 
analysis limitations. 

Only the particulate samples are reported with total quality 
assurance for these metals. The particulate collection 
mechanism consists of an EPA Method 5 train. This train 
includes a glass fiber filter followed by a series of impingers 
maintained in an ice-water bath. The capture efficiency of this 
system is estimated at better than 98 percent by EER persormel. 
This capture efficiency, along with the high concentrations of 
metals observed, imply a high degree of confidence in the 
observations for the particulate fraction. 

Regardless of the analytical problems, the total mass of all metals 
in the particulate generally exceeds that estimated in the 
incinerator residual by an order of magnitude (Table F-2). This 
observation applies to all metals considered here, including 
chromium. The presence of high percentages of chromium in 
the particulate (fly ash) is not an anomaly. All 12 tests yield high 
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percentages of chromiimi in the particulate, indicating that this 
occurrence is common for the partictilar conditions at hand. 

Chromiimi is not usually expected to appear in the particulate 
because of its high vaporization temperature, however, this 
temperature varies with the Chromium species under 
consideration. The Handbook of Physics and Chemistry (CRC 
Press. 61st Edition) lists boiling points for various Chromium 
species as: 

Chromium Species Boiling 
Point 

(C) 

Chromium (metal) 2,482 
Chromium trichloride 1,300 

Chromium Carbonyl 151 
Chromiimi Oxychloride 117 

As is apparent from the table above, vaporization temperature is 
highly dependent upon the chromium compound present. 

High particulate concentration of chromium is not totally 
dependent upon vaporization temperature, because dissolved 
species of chromium, which crystallize as the combustion 
process proceeds, will adhere to other particulates formed at 
this time. The tendency is for this crystallization to occur on 
small particulates which may eventually wind up as fly ash. The 
results presented by EER did not distinguish between metallic 
vapor (captured by the impingers) and fly ash emission 
(captured by the glass fiber filter) of metals, therefore the 
specific mechanism by which chromium was reduced in the feed 
is not known. 

As indicated previously, a mass balance between the incinerator 
feed and combustion residuals (soil ash and flue gas emissions) 
cannot be closed due to innacuracies in the determination of the 
feed concentration. However, a comparison of the relative 
amounts of metal in the ash and flue gas emission (particulate) 
provides insight into the fate of these constituents. The results 
indicate that greater than 90 percent of these metals are 
emitted with the particulate fraction (Table F-3), independent of 
bum temperature. 
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Table F-1 
EER Incinerator Testing 

Analytical Data for Arsenic 

Test 
Number 

HS-15-30-1 
HS-15-30-2 
HS-15-60-1 
HS-18-30-1 
HS- i8-30-2 
HS-18-60-1 
HS-21-30-1 
STP-15-30-1 
STP-15-30-2 
STP-15-60-1 
STP-18-30-1 
STP-18-30-2 
STP-18-30-3 
STP-18-60-1 

Sample Sample 
Weight Concentration 

(lbs) 

10.0 
10.0 

7.0 
5.0 

7.25 
7.0 
7.0 

10.0 
4.25 

7.0 
7.0 
7.0 
4.0 
7.0 

(mg/kg) 

1 3 N 
1 3 N 
13 N 
13 N 
1 3 N 
13 N 
13 N 
8.4 N 
8.4 N 
8.4 N 
8.4 N 
8.4 N 
8.4 U 
8.4 N 

+/- 20% Ash 
Recovered 

(lbs) 

3.3 

2.1 
2.8 

1.8 
3.0 

1.6 
0.9 
2.1 

Ash 
Cone. 

(mg/kg) 

18.0 N 
39.7 N 
37.4 N 
35.2 N 

9.7 N 
8.9 N 

9.1 N 
4.8 N 
5.9 N 
8.5 N 

10.0 N 

3.5 

Fly 
Ash 

(grams/lb) 

4.5 
4.5 
6.0 
4.3 
3.7 
4.2 
9.0 
4.8 
13.1 

8.1 
9.3 

27.4 

Fly Ash 
Cone. 

(mg/kg) 

53.500 
44.300 
57.800 
20.400 
68.200 
20.000 
21,500 

6.235 
16.200 

62.200 
16,500 
17.300 

EER Incinerator Testing 
Analytical Data for Cadmium 

Test 
Number 

HS-15-30-1 
HS-15-30-2 
HS-15-60-1 
HS-18-30-1 
HS-18-30-2 
HS-18-60-1 
HS-21-30-1 
STP-15-30-1 
STP-15-30-2 
STP-15-60-1 
STP-18-30-1 
STP-18-30-2 
STP-18-30-3 
STP-18-60-1 

Sample 
Weight 

(lbs) 

10.0 
10.0 

7.0 
5.0 

7.25 
7.0 
7.0 

10.0 
4.25 

7.0 
7.0 
7.0 
4.0 
7.0 

Sample 
Concentration 

(mg/kg) 

3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
59 
59 
59 
59 
59 
59 
59 

+/- 20% Ash 
Recovered 

(lbs) 

3.3 

2.1 
2.8 

1.8 
3.0 

1.6 
0.9 
2.1 

Ash 
Cone. 

(mg/kg) 

0.76 N 
1.3 N 

0.77 N 
0.8 N 

0.75 N 
0.79 N 

8.3 N 
1.0 N 
2.5 N 

0.76 N 
2.1 N 

0.80 N 

Fly 
Ash 

(grams/lb) 

4.5 
4.5 
6.0 
4.3 
3.7 
4.2 
9.0 
4.8 
13.1 

8.1 
9.3 

27.4 

Fly Ash ::. 
Cone. 

(mg/kg) 

207 
377 
254. 

99 
337 
358 
658 
266 
342 

814 
312 
262 
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Table F-Kcontinued) 
EER Incinerator Testing 

Analytical Data for Chromium 

Test 
Number 

HS-15-30-1 
HS-15-30-2 
HS-15-60-1 
HS-18-30-1 
HS-18-30-2 
HS-18-60-1 
HS-21-30-1 
STP.15-30-1 
STP-15-30-2 
STP-15-60-1 
STP-18-30-1 
STP-18-30-2 
STP-18-30-3 
STP-18-60-1 

Sample 
Weight 

(lbs) 

10.0 
10.0 

7.0 
5.0 

7.25 
7.0 
7.0 

10.0 
4.25 

7.0 
7.0 
7.0 
4.0 
7.0 

Sample 
Cone. 

(mg/kg) 

23 
23 
23 
23 
23 
23 
23 

2050 
2050 
2050 
2050 
2050 
2050 
2050 

+/- 20% Ash 
Recovered 

(lbs) 

3.3 

2.1 
2.8 

1.8 
3.0 

1.6 
0.9 
2.1 

Ash 
Cone. 

(mg/kg) 

12.3 
27.9 
102 

36.3 
8.9 

12.9 

176 
72 

73.8 
59.6 
56.4 

95.8 

Fly 
Ash 

(grams/lb) 

4.5 
4.5 
6.0 
4.3 
3.7 
4.2 
9.0 
4.8 
13.1 

8.1 
9.3 

27.4 

Fly Ash 
Cone. 

(mg/kg) 

567 
2.770 

11.11.6 
24.600 

6.320 
9.880 

186 
25.500 

5.835 

4,232 
23.253 

2.421 

EER Incinerator Testing 
Analytical Data for Lead 

Test 
Number 

HS-15-30-1 
HS-15-30-2 
HS-15-60-1 
HS-18-30-1 
HS-18-30-2 
HS-18-60-1 
HS-21-30-1 
STP-15-30-1 
STP-15-30-2 
STP-15-60-1 
STP-18-30-1 
STP-18-30-2 
STP-18-30-3 
STP-18-60-1 

Sample 
Weight 

(lbs) 

10.0 
10.0 
7.0 
5.0 

7.25 
7.0 
7.0 

10.0 
4.25 

7.0 
7.0 
7.0 
4.0 
7.0 

Sample 
Concentration 

(mg/kg) 

122 
122 
122 
122 
122 
122 
122 

9710 
9710 
9710 
9710 
9710 
9710 
9710 

+/- 20% Ash 
Recovered 

(lbs) 

3.3 

2.1 
2.8 

1.8 
3.0 

1.6 
0.9 
2.1 

Ash 
Cone. 

(mg/kg) 

6.2 
8.6 

46.7 D 
34.9 
19.2 
10.3 

402 D 
296 D 
300 D 
59.9 D 
108 D 

126 D 

Fly 
Ash 

(grams/lb) 

4.5 
4.5 
6.0 
4.3 
3.7 
4.2 
9.0 
4.8 
13.1 

8.1 
9.3 

27.4 

Fly Ash 
Cone. 

(mg/kg) 

3.670 
26.700 
11.100 
34.200 
19.700 
5.757 

87.700 
42.100 
34.300 

95.800 
40.780 
32.100 

> 
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Table F-2 
EER Incinerator Testing 

Mass Analysis for Arsenic 

Test 
Number 

HS-15-30-1 
HS-15-30-2 
HS-15-60-1 
HS-18-30-1 . 
HS-18-30-2 
HS-18-60-1 
HS-21-30-1 
STP-15-30-1 
STP-15-30-2 
STP-15-60-1 
STP-18-30-1 
STP-18-30-2 
STP-18-30-3 
STP-18-60-1 

In i t ia l 
Mass 
(mg) 

59.0 
59.0 
41.3 
29.5 
42.8 
41.3 
41.3 
38.1 
16.2 
26.7 
26.7 
26.7 
15.2 
26.7 

Ash 
Metals 
(mg] 

N/A 
N/A 
56.0 
N/A 
9.2 

11.3 
N/A 
N/A 
3.9 
8.0 

N/A 
7.3 
0.0 
3.3 

Particulate 
Metals 
(mg) 

N/A 
2.407.5 
1,395.5 
1.734.0 

636.0 
1.766.4 

588.0 
1,935.0 

127.2 
1.485.5 

N/A 
3.526.7 

613.8 
3.318.1 

Total Metals 
Residuals 

(mg) 

N/A 
N/A 

1.451.4 
N/A 

645.2 
1.777.7 

N/A 
N/A 

131.1 
1.493.6 

N/A 
3.534.0 

613.8 
3.321.5 

Estimated 
Initial Feed 

Concentration 
(mg/kg) 

N/A 
N/A 
457 
N/A 
196 
560 
N/A 
N/A 
68 

470 
N/A 

1.113 
338 

1,046 

EER Incinerator Testing 

Test 
Number 

HS-15-30-1 
HS-15-30-2 
HS-15-60-1 
HS-18-30-1 
HS-18-30-2 
HS-18-60-1 
HS-21-30-1 
STP-15-30-1 
STP-15-30-2 
STP-15-60-1 
STP-18-30-1 
STP-18-30-2 
STP-18-30-3 
STP-18-60-1 

In i t ia l 
Mass 
(mg) 

16.3 
16.3 
11.4 

8.2 
11.8 
11.4 
11.4 

267.6 
113.7 
187.3 
187.3 
187.3 
107.0 
187.3 

Mass Analysis for Cadmium 

Ash 
Metals 
(mg) 

N/A 
N/A 
1.2 

N/A 
0.7 
1.0 

N/A 
N/A 
0.8 
3.4 

N/A 
1.5 
0.0 
0.8 

Particulate 
Metals 
(mg) 

N/A 
9.3 

11.9 
7.6 
3.1 
8.7 

10.5 
59.2 

5.4 
31.4 
N/A 
46.2 
11.6 

\ 50.3 

Total Metals 
Estimated 

Initial Feed 
Residuals Concentration 

(mg) 

N/A 
N/A 
13.0 
N/A 
3.8 
9.7 

N/A 
N/A 
6.2 

34.8 
N/A 
47.7 
11.6 
51.0 

(mg/kg) 

N/A 
N/A 
4.1 

N/A 
1.2 
3.1 

N/A 
N/A 
3.2 

10.9 
• N/A 
15.0 
6.4 

16.1 

0027715 



Table F-2(continued) 
EER Incinerator Testing 

Test 
Number 

HS-15-30-1 
HS-15-30-2 
HS-15-60-1 
HS-18-30-1 
HS-18-30-2 
HS-18-60-1 
HS-21-30-1 
STP-15-30-1 
STP-15-30-2 
STP-15-60-1 
STP-18-30-1 
STP-18-30-2 
STP-18-30-3 
STP-18-60-1 

In i t ia l 
Mass 
(mg) 

104.3 
104.3 

73.0 
52.2 
75.6 
73.0 
73.0 

9,298.6 
3.951.9 
6.509.0 
6.509.0 
6,509.0 
3,719.4 
6.509.0 

Mass Analysis for Chromium 

Ash 
Metals 
(mg) 

N/A 
N/A 

152.7 
N/A 
8.5 

16.4 
N/A 
N/A 
58.8 

100.4 
N/A 
40.9 

0.0 
91.3 

Particulate 
Metals 
(mg) 

N/A 
25.5 
87.3 

333.5 
766.9 
163.7 
290.5 

16.7 
520.2 
535.1 

N/A 
240.0 
865.0 
464.3 

Total Metals 
Residuals ( 

(mg) 

N/A 
N/A 

239.9 
N/A 

775.4 
180.1 

N/A 
N/A 

579.0 
635.5 

N/A 
280.9 
865.0 
555.6 

Estimated 
initial Feed 

Doneentration 
(mg/kg) 

N/A 
N/A 

76 
N/A 
236 

57 
N/A 
N/A 
300 
200 
N/A 

88 
477 
175 

EER Incinerator Testing 

Test 
Number 

HS-15-30-1 
HS-15-30-2 
HS-15-60-1 
HS-18-30-1 
HS-18-30-2 
HS-18-60-1 
HS-21-30-1 
STP-15-30-1 
STP-15-30-2 
STP-15-60-1 
STP-18-30-1 
STP-18-30-2 
STP-18-30-3 
STP-18-60-1 

in i t ia l 
Mass 
(mg) 

553.4 
553.4 
387.4 
276.7 
401.2 
387.4 
387.4 

44.043.6 
18.718.5 
30.830.5 
30.830.5 
30.830.5 
17.617.4 
30.830.5 

Mass 

Ash 
Metals 
(mg) 

N/A 
N/A 
69.9 
N/A 
18.3 
13.1 
N/A 
N/A 

241.7 
408.2 

N/A 
78.4 

0.0 
120.0 

Analysis for 

Particulate 
Metals 
(mg) 

N/A 
165.2 
841.1 
333.0 

1,066.2 
510.2 
169.3 

7,893.0 
858.8 

3.145.3 
N/A 

5.431.9 
1.517.0 
6.156.8 

Lead 

Total Metals 
Estimated 

Initial Feed 
Residuals Concentration 

(mg) 

N/A 
N/A 

911.0 
N/A 

1.084.5 
523.3 

N/A 
N/A 

1.100.5 
3,553.5 

N/A 
5,510.2 
1.517.0 
6,276.8 

(mg/kg) 

N/A 
N/A 
287 
N/A 
330 
165 
N/A 
N/A 
571 

1,119 
N/A 

1,735 
836 

1.977 I 
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Table F-3 
EER Incinerator Testing 

Fate Analysis for Arsenic 

Test 
Number 

HS-15-30-1 
HS-15-30-2 
HS-15-60-1 
HS-18-30-1 
HS-18-30-2 
HS-18-60-1 
HS-21-30-1 
STP-15-30-1 
STP-15-30-2 
STP-15-60-1 
STP-18-30-1 
STP-18-30-2 
STP-18-30-3 
STP-18-60-1 

Metals 
Liberation 

(mg/ib) 

N/A 
240.75 
199.35 
346.80 

87.72 
252.34 

84.00 
193.50 

29.93 
212.22 

N/A 
503.82 
153.45 
474.02 

Fate of Arsenic in 
Ash 

(Percent) 

N/A 
N/A 

3.86% 
N/A 

1.43% 
0.64% 

N/A 
N/A 

2.99% 
0.54% 

N/A 
0.21% 
0.00% 
0.10% 

Test Burn Samples 
Fly Ash 

(Percent) 

N/A 
N/A 

96.14% 
N/A 

98.57% 
99.36% 

N/A 
N/A 

97.01% 
99.46% 

N/A 
99.79% 

100.00% 
99.90% 

EER Incinerator Testing 
Fate Analysis for Cadmium 

Test 
Number 

HS-15-30-1 
HS-15-30-2 
HS-15-60-1 
HS-18-30-1 
HS-18-30-2 
HS-18-60-1 
HS-21-30-1 
STP-15-30-1 
STP-15-30-2 
STP-15-60-1 
STP-18-30-1 
STP-18-30-2 
STP-18-30-3 
STP-18-60-1 

Metals 
Liberation 

(mg/ib) 

N/A 
0.93 
1.70 
1.52 
0.43 
1.25 
1.50 
5.92 
1.28 
4.48 
N/A 
6.59 
2.90 
7.18 

Fate of Cadmium in Test Burn Samples 
Ash Fly Ash 

(Percent) (Percent) 

N/A 
N/A 

8.85% 
N/A 

18.80% 
10.31% 

N/A 
N/A 

13.08% 
9.79% 

N/A 
3.20% 
0.00% 
1.49% 

N/A 
N/A 

91.15% 
N/A 

81.20% 
89.69% 

N/A 
N/A 

86.92% 
90.21% 

N/A 
96.80% 

100.00% 
98.51% 
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Table F-3(continued) 
EER Incinerator Testing 

Fate Analysis for Chromium 

Test 
Number 

HS-15-30-1 
HS-15-30-2 
HS-15-60-1 
HS-18-30-1 
HS-18-30-2 
HS-18-60-1 
HS-21-30-1 
STP-15-30-1 
STP-15-30-2 
STP-15-60-1 
STP-18-30-1 
STP-18-30-2 
STP-18-30-3 
STP-18-60-1 

Metals 
Liberation 

(mg/ib) 

N/A 
2.55 

12.47 
66.70 

105.78 
23.38 
41.50 

1.67 
122.40 

76.44 
N/A 

34.28 
216.25 

66.34 

Fate of Chromium 
Ash 

(Percent) 

N/A 
N/A 

63.63% 
N/A 

1.09% 
9.10% 

N/A 
N/A 

10.15% 
15.80% 

N/A 
14.57% 
0.00% 

16.42% 

in Test Burn Samples 
Fly Ash 

(Percent) 

N/A 
N/A 

36.37% 
N/A 

98.91% 
90.90% 

N/A 
N/A 

89.85% 
84.20% 

N/A 
85.43% 

100.00% 
83.58% 

EER Incinerator Testing 
Fate Analysis for Lead 

Test 
Number 

HS-15-30-1 
HS-15-30-2 
HS-15-60-1 
HS-18-30-1 
HS-18-30.2 
HS-18-60.1 
HS-21-30-1 
STP-15-30-1 
STP-15-30-2 
STP-15-60-1 
STP-18-30-1 
STP-18-30-2 
STP-18-30-3 
STP-18-60-1 

Metals 
Liberation 

(mg/lb) 

N/A 
16.52 

120.15 
66.60 

147.06 
72.89 
24.18 

789.30 
202.08 
449.33 

N/A 
775.98 
379.25 
879.54 

Fate of Lead in Test Burn Samples 
Ash Fly Ash 

(Percent) (Pereent) 

N/A 
N/A 

7.67% 
N/A 

1.69% 
2.50% 

N/A 
N/A 

21.96% 
11.49% 

N/A 
1.42% 
0.00% 
1.91% 

N/A 
N/A 

92.33% 
N/A 

98.31% 
97.50% 

N/A 
N/A 

78.04% 
88.51% 

N/A 
98.58% 

100.00% 
98.09% 
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EXECUTIVE SUMMARY 

1.0 STUDY APPROACH AND OBJECTIVE 

The objective of this rapid response screening study was to evaluate the 

feasibility of thermally treating materials from the SCP/Carlstadt site and to 

indicate the appropriate conditions for thermal treatment. Two different 

materials were investigated including composites from hot spots,and sludge tanks 

and pits. The thermal treatability of these samples were investigated in a pilot 

scale'rotary kiln simulator. The focus of the study was directed at the 

following: 

• Time at temperature to remove organics from the samples 

• Residue quality 

t Metal emissions 

f Destruction of PCBs 

• Acid gas emissions 

• Particulate emissions 

The materials were separately thermally treated for different temperatures and 

different residence times in the rotary kiln. Temperatures were varied in three 

series, nominally 1500, 1800 and 2100°F and residence times were either 30 or 

60 minutes. 

E-1 
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2.0 TEST RESULTS 

2.1 Treated Materials 

Materials treated at ISOOOp ^ere par t ia l l y v i t r i f i e d while whose treated 

at 2100OF completely slagged. At 1500°F treatment the residue remained dry. 

Thus, the upper temperature l im i t allowed for dry ki lns is between 1500 and 

ISOOOF. 

Only one treated sample, from a 30 minute incineration of a sludge tanks 

and p i t s composite sample had detectable leve ls of PCBs. No hot spots 

composite (HS) or sludge tanics and p i t s composite (STP) ash samples had 

detectable PCB concentrations. This one exception suggests that 30 minutes 

at ISOO^F may be a lower time at temperature requirement for the STP 

mater ia ls . The leachate concentrations from the treated residues were below 

RCRA standards for a l l metals for each treated residue at any treatment 

temperature. 

Thus, the low PCB levels and low metal Teachabi l i ty of the "treated 

res idue ind icates thermal treatment Is su i tab le for cleaning the s i te 

m a t e r i a l s i f the composite samples are representat ive of the range of 

mater ials from the s i t e . Excessively high temperatures (1800°F) must be 

avoided to prevent slagging and short residence times at lower temperatures 

(ca. 30 minutes at ISOO^F) must be avoided to ensure complete removal of PCBs 

from the sludge tanks and pi ts materials. 

2.2 PRE of PCBs 

The afterburner used in this study was operated at nominal conditions of 

1800-2050°F. At these conditions, the emissions levels of the principle PCB 

determined to be in the sample were always below detection l imi ts for a l l 

tes t runs. This corresponds to a demonstrated destruct ion and removal 

e f f i c iency of PCBs of greater than 7 nines in some cases of sludge tank and 

p i t composite materials treatment. For the hot spots composite, due to the 

r e l a t i v e l y low levels of the principle PCB in the waste stream, only 98.9 to 

: -. ^0027?QV2-



99.94 percent ORE could be demonstrated. However there was evidence of PCBs 

wi th lower ch lo r ina t ion than the p r inc ip le species in the exhaust of the 

rotary k i l n simulator at detectable levels. Further testing is recommended 

to examine the afterburner parameters required to achieve 6 nines DRE of the 

POHC without generating PICs. 

2.3 Fate of Metals 

Analyses of treatment residues and incinerator exhaust f l y ash suggest 

there is substant ial v o l a t i l i z a t i o n of cer ta in hazardous metals in the 

composite samples that accompanies thermal treatment of these materials. In 

p a r t i c u l a r , for the STP composite which contains substant ial levels of 

antimony, arsenic , cadmium, chromium, lead, and mercury, the control of 

emissions of these metals w i l l be important to consider for regulatory 

compliance. Chromium is not normally volat i l ized at treatment temperatures. 

I t may be present in the sample in a vo lat i le form such as an organo chromium 

compound. Further testing is necessary to determine why chromium has such a 

high v o l a t i l i t y when these soil samples are Incinerated. 

2.4 HCl Emissions 

Analyses of f lue gas samples show that signif icant amounts of chlorine 

are released during PCB combustion and converted to hydrochloric ac id . 

Incinerat ion of these soils w i l l require some type of acid gas air pollution 

control , such as a spray dryer. 

E-3 

002780 



3.0 SUITABILITY OF THERMAL TREATMENT 

In t h i s study, no observations were made which would suggest that 

thermal treatment is not suitable for use on the two samples tested. Based 

upon the data and interpretation of the resul ts, i t Is f u l l y expected that a 

thermal treatment process could be developed which could successfully treat 

the materials in a manner consistent with environmental regulations. However 

there is a number of design issues and concerns that must be resolved before 

an optimized cost e f f ec t i ve thermal treatment technology can be specified. 

These include the following: 

e The control of emissions of products of incomplete combustion, 

s p e c i f i c a l l y mono and dichlor lnated biphenyls, w i l l require more 

careful evaluation and design of afterburners than the one used in 

this study. 

• Slagging of materials at high temperatures (1800°F) can occur and 

can resu l t in operational d i f f i c u l t i e s i f the thermal treatment 

system is not designed properly. 

e High efficiency acid gas control w i l l be required. 

• High efficiency f ine part ic le control w i l l be required due to the 

high concentrat ion and v o l a t i l i t y of many of the metals in the 

composites associated with the sludge tanks and p i t s . 

These issues must be resolved before an engineering specification can be made 

f o r an op t im ized thermal t rea tment system s u i t a b l e f o r vendor bid 

preparation. 
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1.0 INTRODUCTION 

The purpose of this screening study was to characterize the ability of 

rotary kiln incinerators to thermally treat contaminated soils from the 

SCP/Carlstadt superfund site. The soil samples were suspected to contain 

significant concentrations of hazardous organic compounds, most notably PCBs, 

and toxic metals. The experimental matrix and samples analyses addressed five 

topics: 

1. What are the temperature/time requirements for removal of organic 

compounds from the materials? Samples taken before and after thermal 

treatment were analyzed for PCBs and carbon content. Continuous 

monitoring of gaseous species at the afterburner region exit 

indicated when detectable levels of combustible compounds were being 

evolved from the soils. 

2. Are the organics volatilized during thermal treatment destroyed in 

the kiln or afterburner regions of the incinerator, or do they escape 

the system? Exhaust gases were sampled using an EPA Modified Method 

5 (US EPA SW-846 Method 10) train and analyzed for PCBs and 

pesticides. Exhaust total hydrocarbon (THC) levels were continuously 

monitored. 

3. What is the fate of toxic metals in the site materials when the 

soils are thermally treated? Of specific interest is the trade off 

between the temperature requirements for removal of organics from 

the soil and the temperature dependent vaporization of volatile 

metals such as As, Cd, Hg and Pb which will form a fine fume that 

is difficult to capture in particulate control devices. Treated and 

untreated soil samples as well as samples taken from the incinerator 

exhaust with EPA Method 5 sampling trains modified to capture 

volatile metals were analyzed for toxic metals. 

4. What are the leachability characteristics of the metals remaining 

in thermally treated soils? E.P. Toxic leachability analyses were 

run on both treated and untreated site material samples. 
1-1 
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5. What are combustion products of the soils incineration? Standard 

combustion products were continuously monitored by instrumentation 

and samples for hydrochloric acid analysis were taken with an 

impinger train. 

The testing was performed in the Solid Fuels Test Facility (SFTF) at the 

EER El Toro test site. This facility Is designed to allow the time at 

temperature requirements necessary to decontaminate solids to be defined under 

realistic incinerator conditions. Specifically, the facility simulates the 

conditions that exist within full scale rotary kilns, including the contacting 

of gases and solids, the mixing of the bed solids, the time at temperatures, and 

the gas phase conditions. This facility is described in Section 2. 
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2.0 EXPERIMENTAL FACILITY 

2.1 Rotary Kiln Simulator 

The experimental tests were conducted in the rotary kiln portion of EER 

Solid Fuels Test Facility (SFTF), shown in Figure 2-1. A view of the main 

combustion chamber is shown in Figure 2-2. The refractory-lined facility 

consists of a horizontal barrel, an elbow section with an afterburner, a vertical 

controlled temperature tower (CTT), cooling sections, and a baghouse. The 

horizontal barrel, with rotational speeds of 0 to 5 rpm, houses the main burner. 

This burner, which has a load capability of 5x10^ Btu/hr, is inserted into the 

front end of the barrel section and can be moved in and out to give the desired 

flame configuration over the bed. Natural gas was the primary fuel. The 

secondary burner, or afterburner, is located in the upper region of the elbow 

section for destruction of waste gases that escape the main combustion zone. 

This burner, which also fired natural gas, has a load capability of 1.5x10^ 

Btu/hr. The SFTF may also be used to simulate a solid waste incinerator by 

feeding solid fuels/wastes onto an aerated grate in the bottom of the elbow 

section. 

The CTT portion of the kiln was designed to study the destruction 

efficiency of partially burned hazardous gases and contains two backfire chambers 

that supply heat through the refractory wall to the main furnace duct. The 

backfired sections are completely isolated from the main duct and are exhausted 

through the two side stacks shown in the figure. The main exhaust is pulled from 

the kiln with an induced-draft fan and then directed-to a baghouse to collect 

the fines entrained in the flue. 

A removable door in the kiln barrel allows access to the bed for cleaning 

and residual solids removal. A sample port in this door allows solid or gas 

phase samples to be obtained in the barrel. Other sample ports are located 

immediately upstream of the afterburner, and in the exhaust duct. K-type 

thermocouples are embedded in the kiln refractory wall to measure the bed 

temperature. Rotary seals are employed on botfi the stationary main burner and 

between the barrel and elbow section to minimize air leakage into the kiln. 
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A schematic of the flow control panel for the kiln Is shown in Figure 2-

3. The highly accurate Waukee flowmeters are used to monitor natural gas and 

air to the main and afterburner. Standard flowmeters are used for natural gas 

and air to the backfired burners where less accuracy is required. 

Figure 2-4 illustrates the charging system that was used to introduce the 

sample in to the kiln bed. During normal operation the refractory gate was 

closed. When the furnace conditions were stable, the loading chamber door was 

then opened and.the charge placed in the bucket. The loading chamber door was 

then pushed into the kiln as desired and rotated 180° to empty the contents onto 

the bed. The bucket was then pulled out and the gate closed. This procedure 

was usually carried out in about 15-20 seconds. 

^̂ 00278?/? 
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3.0 MEASUREMENT METHODS 

Measurements performed for incinerability tests included: 

• gas phase species concentrations, 

t kiln bed solids and afterburner gas phase temperatures, 

e solids composition. 

The measurements performed and analytical methods are outlined in Table 

3-1. For analyses performed outside of EER, the analytical lab is shown in the 

table. 

3.1 Gas Phase Samolino 

The exhaust gas was analyzed for fly ash particulate, hydrochloric acid, 

PCBs, total hydrocarbons (THC), volatile metals, and combustion products. All 

constituents were continuously monitored for the duration of the run. 

The continuous monitoring system (CMS) is shown in Figures 3-1 and 3-2. 

A phase discrimination probe, originally designed for sorbent-S02 systems, was 

used for O2, CO, CO2, NO^ and SO2 sampling. The probe was stainless steel and 

water Jacketed and split the sample into two streams. The high flowrate side 

passed through condensers and was then pumped to the CMS instrumentation, as 

shown in Figure 3-1. SOg system is shown in Figure 3-2. The strip charts for 

these species are provided in the appendix. The THC sample was withdrawn from 

the flue through a separate sample probe and heated line with direct feed to the 

instrument. 

Particulate samples from the exhaust gas were obtained with a Method 5 

sampling train (U.S. EPA Method 5). Samples were taken at the top of the 

controlled temperature tower. The sample train, shown in Figure 3-2, draws gas 

samples through a glass nozzle and probe and collects solid particulate on a 

glass fiber filter. The gas stream is then passed through an impinger train 

and flow measurement instrumentation. Impinger solutions were modified to 

capture highly volatile metals such as mercury, arsenic, and selenium that would 

not be captured by standard impinger solutions. The filter catch, and probe and 
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TABLE 3-1. MEASUREMENT 

Measurement Analytical Method/Instrument 
Analytical 

Lab 

°2 
CO, 
CO^ 
NOx 
SO 
TH 

Gases 

Continuous 
Monitoring 
System 

Paramagnetism (Beckman 755) 
Non-Dispersive IR (Infrared 7300) 
Non-Dispersive IR (Horiba 2000) 
Chemiluminescence (TECO 10) 
Non-Dispersive IR (Anarad AR-50) 
Flame Ionization (Beckman 402) 

Temperature 

Barrel Bed 
Gas 

$9114 

Carbon 
Hydrogen 
Nitrogen 
Sulfur 
Chlorine 
PCBs 
Metals 

Leachability 

Exhayst §?fflpl?S 

K-type Thermocouple 
Suction Pyrometry; B-Type TC 

Elemental analyzers 

EPA/CLP Protocols, GC/MS 
EPA SW-846 Methods, graphite 

furnace, cold vapor, ICP 
EPA Toxicity Characteristic 

Leaching Procedure 

^ ̂  

--

Northeastern 
Northeastern 
Northeastern 
Northeastern 
Northeastern 
Compuchem 
Compuchem 

Compuchem 

MM5 Train, PCBs 
M5 Train, particulate 
M5 Train, Metals 

HCl Impingers 

Method 680, GC/MS Enseco 
EPA Method 5 EER 
EPA SW-846 Methods, graphite 

furnace, cold vapor, ICP Enseco 
Mercuric nitrate titration EER 
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filter holder washes were analyzed for metals and particulate. Impinger 

solutions were analyzed for metals. Analyses for metals were performed by Enseco 

Cal Labs of Sacramento, California in accordance with US EPA SW-846. Enseco is 

a CLP certified laboratory. 

Semi-volatile organics samples were obtained with a Modified Method 5 

sampling train (US EPA SW-846 Method 10). The sample train, shown in Figure 3-

4, collects solid particulate on a glass fiber filter, then absorbs semi-volatile 

organic species with a porous polymeric resin (XAD-2). 

Gas samples were drawn through a glass probe to an oven which maintained 

the filter at 250°F. The sample then passed through a condenser coil and a 

sorbent module which contained the XAD-2 resin. The gas stream then passed 

through an impinger train and flow measurement instrumentation. Extraction and 

analysis of the semi-volatile organics was performed by Enseco Cal Labs in 

accordance with US EPA SW-846. 

Acid gas (HCl) in the exhaust was also measured. An exhaust sample was 

bubbled through an alkaline solution to absorb the acid gas, and the gas flowrate 

was measured. A titration procedure using Hg(N03)2 as the titrant quantified 

the HCl concentration. 

3.2 Temperature 

The kiln bed solid samples temperatures were measured with a K-type 

thermocouple embedded in the wall. Gas phase temperatures were measured with 

a single shield suction pyrometer which contained a B-type thermocouple, as shown 

in Figure 3-5. The thermocouples were manufactured according to ASTM standards. 

The error limits are +2.2°C or + 0.75 percent of the reading (whichever is 

greater), and + 1.5°C or + 2.5 percent of the reading for K and B type 

thermocouples respectively. 

3.3 Solid Samples 

Solid samples were removed from the bed via a port in the kiln barrel 

door. Samples were kept cool until analysis began. Solid samples were analyzed 
3-5 

002787 



TEMPERATURE SENSOR 

^ 

I 
o t 

IMPINGER TRAIN OPTIONAL. MAY BE REPLACEO 
•Y AN EQUIVALENT CONDENSER 

CHECK 
VALVE 

REVERSE-TYPE 
PITOT TUIE 

VACUUM 
GAUGE 

THERMOMETERS 
MAIN VALVE 

ORY GAS METER AIRTIGHT 
PUMP 

VACUUM 
LINE 

Figure 3-3. Method 5 swpling t r a i n . 



- 4 

o 
o 

oo 

TampciaiiMt Senior 

PfOllO 

RcveiieTvfM Pilol Tube 

ThcNnomclcr 

Chech ValM 

Pilol Manometer 

Recircuielion Pump 
Vacuum Line 

• ^ impingert * ke I 
L 2 - B y Pan Valve , - . 

Main Valwe 

0 
Dry G M Meier Air f i i ^ l Pump 

Figure 3-4. Modified Method 5 sampling train. 



v V 

en 
oo 

I 

oa 

Direction 
of 

Gas Flow 
Alumina 
Sheath 

B-Type 
Thermocouple 
In Alumina 
Sheath 

?£ 1 
If 
Jacket 
H2O 

Suction 
Side 
Tubing 

Motive Air _ ^ 

Pressure 
Regulator 

Temperature 
Readout 

Discharge 
Venturi 
Eductor 

Figure 3-5. Gas temperature measurement system. 



by Compuchem Laboratories, a CLP certified laboratory in Research Triangle Park, 

North Carolina. Representative feedstock samples and kiln bed residue samples 

were sent to Compuchem for PCBs, metals and EP Toxic metals leachability 

analyses. Ultimate elemental analyses were run for carbon, hydrogen, nitrogen, 

sulfur, and chlorine content. The ultimate elemental analyses were performed 

by Northeastern Labs, a subcontractor to Compuchem. 
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4.0 EXPERIMENTAL 

Thermal treatment studies of two soils samples from the SCP/Carlstadt 

superfund site were required. These samples were referred to as Sludge Tank 

and Pit Composite (STP) and Hot Spot Composite (HS). Target incineration 

temperatures were 1500°F, 1800°F and 2100°F, 30 and 60 minutes were the 

treatment durations. 

Beginning tests conditions were chosen based upon data from previous 

incineration testing of contaminated soils. Soil samples of 10 pounds were 

taken and incinerator conditions were set. Following charge of the soil 

samples, incinerator exhaust oxygen levels fell to zero and carbon monoxide 

levels were very high (>2500 ppm). Soil samples for current tests had larger 

quantities of volatile organic compounds than soil samples from previous 

tests. 

Adjustments of soils sample charge size and incinerator excess oxygen 

levels were necessary to produce optimum combustion conditions, multiple tests 

were necessary at some incinerator temperatures. Tests which had periods of 

operation under oxygen depletion had very high emissions of carbonaceous 

particulate, carbon monoxide (CO), and soot. During tests in which oxygen... 

levels were sufficient for complete combustion, CO concentrations remained 

near baseline levels and significant levels of carbonaceous particulate and,^ 

soot were not observed. Kiln operation under oxygen depletion results in , 

higher particulate emissions than normal. DREs of PCBs and emissions of -. 

metals and HCl may also be influenced by incinerator oxygen availability. 

Tests which had significant periods of high CO emissions are denoted with a 

Labeling of tests was based upon soils sample type, target soils 

temperature, treatment duration and repetition number. For example, test HS-

1800-30-2, refers to a Hot Spot sample, treated at 1800°F for 30 minutes, 

second test at these conditions. 

002 7 8̂  A *-'• 
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4.1 Procedures 

The tes t sequence on the kiln was preceded by a thorough cleaning of the 
bed to ensure a contaminant free system. The kiln was run with sand as the 
charge to scrub the bed of any residuals. 

Main and a f t e r b u r n e r f i r i n g r a t e s were s e t to achieve desired 
temperatures. Oxygen enhancement was often used to boost oxygen to levels 
necessary for complete combustion. Baseline incinerator conditions were set 
and kiln bed temperatures were allowed to come to steady s ta te . Soils were 
stored in the original shipping coolers. Each cooler contained two or three 
plastic bags containing composite soil samples. Shipping and storage of bags 
allowed water in soi ls to se t t l e , therefore contents of each bag were mixed 
before sampling or treatment to ensure homogeneous moisture content. Soils 
from separate bags cooler were not necessarily mixed as soil samples were 
sent as a composite. The charge was added to the kiln barrel via the system 
p rev ious ly d e s c r i b e d . The bed thermocouple was closely monitored to 
determine soil sample temperature. Observations of main gas flame color, 
flames emi t t i ng from s o i l s , and smoke/soot In the kiln were noted. 
Continuously monitored exhaust species downstream of the afterburner at the 
CCT ex i t were 02i CO2. CO, SO2. NOx *"d total hydrocarbons (THC). Exhaust 
samples were taken for particulate, metals, hydrochloric acid, and PCBs using 
appropriate sampling t r a i n s . These samples were taken at the CCT exi t . 
Sampling temperature ranged from 1435-1746°F (Table 4 -1 ) . Incinerator 
exhaust samples were taken using sampling systems maximum flow rates to 
co l l ec t suf f ic ient sample to obtain analytically detectable quantities of 
t r a c e spec ie s and to ensure demonstration of high organic compounds 
destruction efficiencies. The sampling rates were generally greater than the 
calculated isokinetic sampling ra tes . 

When the t e s t run was completed, burners and air flows were shut down. 
The recovery batch was then opened and the spend solids were removed from the 
bed. Condition of ash, such as evidence of glasslfication, was noted and 
weight of residual ash was estimated. 
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TABLE 4-1. SFTF OPERATING CONDITIONS 

TEST NUMBER HS-1500-30-1 HS-1500-30-2* HS-1500-60-1 HS-1800-30-1 

• 1 ^ 
• 
CO 

Exhaust Flow, Dry (SCFH) 

Exhaust Flow. Wet (SCFH) 

Soil Sample Mt. (lbs) 

Kiln Solids T (OP) High 

Kiln Solids T (Op) Baseline 

Afterburner T (Op) Mall 

Afterburner T (Op) Centerllne 

CTT Exit Temp (OP) 

Kiln Pressure (inches H2O) 

Kiln Rotation (rev/mln) 

Baseline O2 {%) Dry 

Main Flame Coloration/mln 

Ash Recovered (lbs) +20% 

4930 

5762 

io 
1502 

1488 

1744 

1908 

1515 

-.08 

1 

6.0 

green/17 

N/D 

4930 

5712 

10 

1570 

1540 

1744 

1908 

1476 

-.08 

1 

6.5 
green/20 

N/D 

5353 

6088 

7 
1585 

1530 

N/D 
N/D 
1452 

-.19 

1 
10.1 

green/18 

3.3 

5006 

5869 

5 
1737 

1704 

2020 

2050 

1611 

-.18 

1 
7.1 

green/21 

N/D 

N/D - Not Determined 

* - High CO 



TABLE 4-1. SFTF OPERATING CONDITIONS (continued) 

o 

ro 

TEST NUMBER HS-1800-30-2 HS-1800-60-1 HS-2100-30-1* STP-1500-30-1* 

Exhaust Flow, Dry (SCFH) 

Exhaust Flow. Wet (SCFH) 

Soil Sample Wt. (lbs) 

Kiln Solids T (OP) High 

Kiln Solids T (Op) Baseline 

Afterburner T (Op) Wall 

Afterburner T (°P) Centerllne 

CTT Exit Temp (Op) 

Kiln Pressure (Inches H2O) 

Kiln Rotation (rev/mln) 

Baseline O2 (%) Dry 

Main Flame Coloration/min 

Ash Recovered (lbs) +20% 

6706 

7718 

7.25 

1777 

1750 

1929 

2040 

1542 

-.19 

1 

8.6 

green/7 

2.1 

6526 

7548 

7 

1712 

1704 

1850 

1946 

1470 

-.185 

1 

9.1 

green/7 

2.8 

6370 

7499 

7 

2158 

2130 

N/D 

N/D 

1746 

-.18 

1 

7.3 

green/7 

None 

4390 

5110 

10 

1626 

1521 

1926 

2016 

1533 

-.09 

1 

6.0 

green/22 

N/D 



r o TABLE 4 - 1 . SPTP OPERATING CONDITIONS (continued) 

î  TEST NUMBER STP-1500-30-2 STP-1500-60-1 STP-1800-30-1* STP-1800-30-2* 

Exhaust Plow. Dry (SCFH) 

Exhaust Plow. Wet (SCFH) 

Soil Sample Wt. (lbs) 

Kiln Solids T (OP) High 

Kiln Solids T (Op) Baseline 

Afterburner T (OP) Mall 

Afterburner T (Op) Centerllne 

CTT Exit Temp (OP) 

Kiln Pressure (Inches H2O) 

Kiln Rotation (rev/mln) 

Baseline O2 '(%) Dry 

Main Flame Coloration/min 

Ash Recovered (lbs) +20% 

6346 

7087 

4.25 

1551 

1535 

1892 

1909 

1492 

-.19 

1 
11.25 

green/13 

1.8 

5148 

5925 

7 
1562 

1520 

1825 

1929 

1472 

-.18 

1 
8.9 

green/14 

3.0 

4882 

5745 

7 
1786 

1750 

2020 

2050 

1640 

-.16 

1 

6.8 
Light Yellow/13 

N/D 

6706 

7718 

7 
1830 

1809 

1903 

2060 

1614 

-.19 

1 
9.6 

None 

1.6 



TABLE 4 - 1 . SFTF OPERATING CONDITIONS (continued) 

ro 

CO 

TEST NUMBER STP-1800-30-3 STP-1800-60-1* HS-1500-FID HS-1800-PID 

o» 

Exhaust Plow. Dry (SCFH) 

Exhaust Plow. Met (SCFH) 

Soi l Sample Mt. ( l bs ) 

K i l n Solids T (Op) High 

K i l n Solids T (Op) Baseline 

Afterburner T (OP) Mall 

Afterburner T (Op) Center l lne 

CTT Ex i t Temp (OP) 

K i l n Pressure (Inches H2O) 

K i l n Rotation (rev/min) 

Baseline O2 (%) Dry 

Main Flame Coloration/min 

Ash Recovered ( lbs ) +20% 

6096 

7108 

4 

1784 

1780 

1863 

2053 

1564 

-.19 

1 

8.5 

None 

0.9 

6142 

7132 

7 

1823 

1760 

1998 

2034 

1584 

-.18 

1 

8.9 

green/7 

2.1 

6246 

7087 

7 

'1526 

1522 

N/D 

N/D 

1548 

-.19 

1 

11.5 

green/7 

N/0 

6706 

7718 

7 

1722 

1714 

M/D 

N/D 

1548 

-.19 

1 

8.6 

green/6 

N/D 



o 
TABLE 4 - 1 . SPTP OPERATING CONDITIONS (continued) 

^ TEST NUMBER STP-1500-PI0 

Exhaust Plow. Dry (SCFH) 6246 

Exhaust Plow. Met (SCFH) 7087 

Soil Sample Mt. ( l bs ) 3.5 

^ K i ln Solids T (Op) High 1541 

•li K i l n Solids T [°F) Baseline 1525 

Afterburner T (OP) Mall N/D 

Afterburner T (°P) Center l lne N/D 

CTT Exi t Temp (OP) 1548 

K i l n Pressure (Inches H2O) - .19 

K i ln Rotation (rev/mIn) 1 

Baseline O2 (%) Dry 11.5 

Main Flame Coloration/min green/4 

Ash Recovered ( lbs ) +20% N/D 

> ( 



4.2 Operating Conditions and Observations 

Operating condit ions and observations for tests are presented in Table 

4 - 1 . Test HS-1500-30-1 was scratched due to a power fa i lure to instruments 

and sampling equipment, tes t HS-2100-30-1 was interrupted at the 12-minute 

mark by a power f a i l u r e to the en t i re system. Str ip chart recordings of 

exhaust gas species are presented in the appendix. 

During some tests i n s u f f i c i e n t oxygen was avai lable to completely 

combust a l l organics v o l a t i l i z e d from from the so i l s . Strip charts from 

these test show periods of very high carbon monoxide (CO emissions and near 

zero oxygen {O2) levels in the exhaust gas. 

The to ta l hydrocarbons analyzer was not avai lable for a l l tests. A 

post-leak in the total hydrocarbons sample system was noted following tests 

STP-1500-30-2 and STP-1800-30-3. Enough STP sample remained at the 

conclusion of regular testing to repeat STP-1500-30-2, only THC, CO, NOxt CO2 

and O2 were monitored. Tests with the HS sample at 1800°F and 1500°F were 

also run in th i s manner. These three tests were labeled STP-1500-FID, 

HS-1800-FID and HS -1500TF ID , respectively. THC st r ip chart recordings are 

presented in the appendix. 

The main burner gas flame often had some coloration caused by emissions 

from the s o i l s . Usually a greenish hue was exhibited. This may have been 

caused by the v o l a t i l i z a t i o n of metal species, such as copper. Tests run 

with samples from the Hot Spot Composite usual ly displayed more intense 

colorations for longer durations than Sludge Tank and Pit Composite tests. 

Flames were observed emitting from the soi ls In the barrel during most 

t es t s . STP samples usually burned for longer time periods than HS samples, 

a l l other factors being equal. Large quant i t ies of smoke and soot were 

produced during tests which had severe oxygen dep le t ion . Test run with 

s u f f i c i e n t oxygen for complete combustion did not have noticeable smoke or 

soot production. 
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Ash samples were recovered from the k i ln after each test to be analyzed. 

Residuals from 1500°F tes ts closely resembled the original samples in both 

c o l o r and g ra in s i z e , they looked l i k e regular s o i l . No evidence of 

glassl f icat ion was seen. Ash samples taken from 1800°F tests were noticeably 

lacking in normal soil size granules. The majority of recovered material was 

small stones, wi th diameters of 5 mm and larger. I t was evident that some 

g lass l f i ca t ion of k i l n solids had occurred. There was no recovery of solids 

from tes t HS-2100-30-1. All material had glassif ied and slagged to the wall 

of the k i l n . Weights of recovered ash are based upon recovered sample 

weights and est imating loose sol ids removed from the k i l n barrel during 

between-test cleaning. 

4.3 Results 

4.3.1 Treatment Residue Quality 

A key residue qua l i t y issue Is associated with slagging. Materials 

t reated at 21000F were completely v i t r i f i e d while IBOO '̂F treatment produced 

pa r t i a l slagging. At 1500°F runs the residue remained a dry residue. Thus, 

the upper temperature:11m1t allowed for dry ki lns is between 1500 and 1800°F. 

The spec i f ic level or v a r i a b i l i t y of t h i s temperature l im i t for di f ferent 

materials from the si te were not examined in th is study. 

Concentrations of PCBs and pest ic ides in the composite samples and 

residual ash are presented in Table A-2. The PCBs present in the samples 

were e f f i c i e n t l y removed via thermal treatment at either 1500 or IBOO F̂ for 

60 minutes. The i n i t i a l concentration of Arochlor 1242 in the sludge tank 

and p i t s was 15,000,000 yg/kg and was less than 80 ug/kg for a l l treated 

residues, except for one sample from test STP-1500-30-2. This one exception 

suggests t ha t 30 minutes a t ISOO^F may be a lower time at temperature 

requirement fo r the sludge, tanks and pi ts materials. The exception had 120 

ug/kg of Arochlor 1242. For the hot spots composite which had 2200 ug/kg of 

Arochlor 1260, no runs were made, even at 1500°F, which had detectable l im i ts 

of PCBs (detection l im i t at 80-160 ug/lcg). 

^ 0 0 2 7 9 3 ^ 4-9 



Soil and ash leachate concentrations as determined by EP Toxic metals 

leachabil i ty analysis are presented In Table A-5. The leachabil i ty of metals 

from the treated residue were found to be low for a l l samples. The leachate 

concentrations were below RCRA standards for a l l metals for each treated 

residue at any treatment temperature. 

Thus, the low PCB levels and low metal l eachab i l i t y of the treated 

res idue ind icates thermal treatment is su i tab le for cleaning the s i te 

m a t e r i a l s i f the composite samples are representat ive of the range of 

mater ials from the s i t e . Excessively high temperatures (1800°F) must be 

avoided to prevent slagging and short residence times at lower temperatures 

(ea. 30 minutes at ISOO^F) must be avoided to ensure complete removal of PCBs 

from the sludge tanks and pits materials. 

4.3.2 Destruction Efficiency of PCBs 

Destruction and removal eff iciencies of PCBs are presented in Table A-6. 

The afterburner used in th i s study was operated at nominal conditions of 

1800-2050OF. At these conditions, the emissions levels of the princi'ple PCB 

determined to be in the sample were always below detection l im i t s for al l 

tes t runs. This corresponds to a demonstrated destruct ion and removal 

e f f i c iency of PCB of greater than 7 nines in some cases. For example, for 

the sludge tanks and p i t s composite samples the concentration of Arochlor 

1242 was always below detectable levels and the demonstrated DRE of Arochlor 

1242 ranged from 99.99985 to 99.99999% for individual runs due to differences 

in sample size, f lue gas flow rate and exhaust sample flow rate. For the hot 

spot composite, the major PCB specie in the sample was Arochlor 1260 which 

was not detected in the exhaust of the runs. However, because of the 

r e l a t i v e l y low levels of these PCBs in the waste stream, only 98.9 to 99.94% 

could be demonstrated. In order to demonstrate higher DREs, the sample must 

be spiked with higher levels of principle PCBs. 

There was evidence of monochlorinated and dichlorlnated biphenyls in the 

exhaust of the ro ta ry k1ln simulator at detectable levels. However, f i e ld 

blanks had measurable quant i t ies of the species as well which precluded a 

4-10 
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complete characterization of emission factors. Nonetheless, i t is clear that 

the production of products of incomplete combustion of lower chlorinated PCBs 

could be a l i m i t a t i o n of thermal treatment systems without an optimized 

a f terburner . Further tes t ing Is recommended to examine the afterburner 

parameters required to achieve 6 nines ORE of the POHC without generating 

PICs. This af terburner opt imizat ion was beyond the scope of the current 

study. 

4.3.3 Fate of Metals 

Metals concentrations in soil and residual ash samples are presented in 

Table A-4. The data can be Interpreted to suggest that there is substantial 

v o l a t i l i z a t i o n of cer ta in hazardous metals in the composite samples that 

accompanies thermal treatment of the mate r ia l s . In pa r t i cu la r , for the 

sludge tank and p i t composite which contains substantial levels of antimony, 

arsenic , cadmium, chromium, lead and mercury, the control of these emissions 

of these metals w i l l be important to consider for regulatory compliance. 

Metal species which are known not to vo la t i l i ze at these conditions, such as 

magnesium and aluminum, were.found to be concentrated in the treated residues 

from 135 to 200% over the untreated mater ia ls due to losses of moisture, 

carbon and hydrogen from the samples upon thermal treatment. Species such as 

arsenic , zinc and barium were somewhat p r e f e r e n t i a l l y released from the 

residue being reduced between 20-70% from levels In the raw samples. Metals 

such as ant imony, cadmium, lead and chromium were found to be highly 

v o l a t i l i z e d from the residue at levels ranging from 80 to 97% reduced from 

raw samples. Mercury levels were reduced by levels exceeding 98% of the raw 

samples. 

In Table 4-2 are prov ided data on the expected v o l a t i l i z a t i o n 

temperature of metals for ch lor inated and non-chlor inated waste. These 

analyses compare favorably wi th the resu l ts of th i s study except for two 

me ta l s , i . e . , arsenic and chromium. Arsenic Is expected to be highly 

v o l a t i l e at these condi t ions and was found not be to too vo l a t i l e . The 

ana l ys i s of arsenic Is expected to be in er ror due to d i f f i c u l t i e s to 

dupl icate the analysis of the raw samples. The samples are expected to have 

4-11 



TABLE 4-2. VOLATILITY OP TOXIC METALS 

ro 

O 
o 
ro 
a? 

Metal 

Chromiun 

Nickel 

Beryllium 

Silver 

Barium 

Thallium 

Antimony 

Lead 

Selenium 

Cadmium 

Arsenic 

Mercury 

Volatility 
Temperature*, op 

..«....,...,»,x«,»» 

2940 

2210 

1930 

1660 

1560 

1330 

1220 

1160 

610 

420 

90 

60 

Principal 
Vapor Species 

3 3 3 3 3 3 3 3 3 3 S S 3 3 3 3 S 

Cr02/Cr03 

N1(0H)2 

Be(0H)2 

Ag 

Ba(0H)2 

TI2O3 

Sb203 

Pb 

Se02 

Cd 

AS2O3 

Hg 

With 10% Chlorine 

Volatility 
Temperature*, op 

S 3 3 3 3 S 3 S 3 3 3 3 S S S S S S S S ? 

2930 

1280 

1930 

1160 

1660 

280 

1220 

10 

610 

420 

90 

60 

Principal 
Vapor Species 

ssssssssasassass 

Cr02/Cr03 

NICI2 

Be(0H)2 

AgCl 

Bad 2 

TIOH 

Sb203 

PbCl4 

Se02 

Cd 

AS2O3 

Hg 

*Temperature at which vapor pressure is 1 x 10'^ atm. 



higher levels of arsenic than determined. On the other extreme is chromium, 

which Is not expected to be vo la t i le but is 95-97% removed from the residue. 

The chromium may have been present in the composite samples in a 

v o l a t i l e form such as an organo-chromium compound. Analyses of Incinerator 

exhaust f l y ash (Table A-8) show the f l y ash chromium concentration to be 

highly enriched compared to residual ash from most tests. 

Fly ash samples were taken using a Method 5 sampling t ra in (U.S. EPA 

Method 5) with impinger solutions modified for vo la t i le metals capture. Mass 

of par t icu la te captured in the probe and on the f i l t e r was determined (Table 

A-7) and then a l l sampling t ra in components were analyzed for metals. 

The Inc inerator emissions data demonstrated that arsenic, cadmium, 

chromium, lead and mercury were highly enriched in the f l y ash suggesting 

v o l a t i l i z a t i o n of these metals. Antimony, barium, beryllium and si lver were 

e i ther too low to consider or were not enriched in the f l y ash. Selenium 

levels were extraordinari ly high In f l y ash relat ive to feed material, l i ke l y 

due to interferences in the analysis. 

Table A-8 presents metals emissions per pound of soil incinerated. This 

data is a means of comparing resu l ts from tests which had di f ferent soil 

charge sizes and particulate emissions. Any inaccuracies in analysis or bias 

in sampling are magnified when a small sample i s expanded to represent a 

to ta l emission, especially for tests of short duration, such as these batch 

mode s t u d i e s . These values are useful on a comparison bas is , however 

app l ica t ion of t h i s data to a deta i led system metals mass balance is not 

recommended. 

^002795/? 
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Thus, from both the ana.lysis of the treated residue and enrichment in 

the f l y ash, i t is clear that 

• Arsenic 

e Cadmium 

e Chromium 

• Lead 

• Mercury 

emissions are of concern due to high v o l a t i l i t y and concentrations. The 

emission leve ls of concern can be indicated by considering a hypothetical 

t ransportable f a c i l i t y burning 10,000 Ibs/hr in a rural non-complex terrain 

w i th a 10-meter stack. The emissions factors d ic tated by EPA omnibus 

guidance for these metals are provided in Table 4-3. Assuming complete 

v o l a t i l i z a t i o n of these metals, the control efficiency required for these 

metals for this hypothetical f a c i l i t y are also provided in Table 4-3. 

The required removal eff iciencies for metals of consideration are quite 

high, especially for chromium. Further testing is necessary to determine why 

chromium, normally a non-volatile metal, has such high v o l a t i l i t y when these 

soi l samples are Incinerated. The eff iciencies of commonly available APCDs 

for tox ic metals are l i s t e d in Table 4-4. When considering which APCD or 

APCDs t ra in w i l l be required for emissions contro l , i t must be stressed that 

l i s t e d e f f i c i enc ies are very conservat ive. I t is expected that they can 

produce higher removal ef f ic iencies. 

4.3.4 Hydrochloric Acid Emissions 

Combustion of PCBs is accompanied by the release of chlorine. Analyses 

of f l u e gas samples show that s i gn i f i can t amounts of t h i s chlor ine is 

converted to hydrochloric acid (Table A-7), as much as .026 pound of HCl was 

produced per pound of STP so i l Inc inera ted. Some type of acid gas a i r 

p o l l u t i o n c o n t r o l , such as a spray dryer , w i l l be requ i red. For the 

hypothetical incinerator previously considered, emissions of 0.37 Ib/hr HCl 

4-14 
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TABLE 4-3. EMISSION LIMITS AND REMOVAL EFFICIENCIES REQUIRED FOR 
VOUTILE METALS FOR HYPOTHETICAL INCINERATOR 

Metal 

Arsenic 

Cadmium 

Chromium 

Lead 

Mercury 

Emission 
Limit (gm/sec)* 

.0001 

.0002 

.00004 

.004 

.09 

Required Removal 
Efficiency for 

Sludge Tank & Pit Composite 

99.0% 

99.7% 

99.999% 

99.97% 

None 

•for incinerator located in rural non-complex terrain with 10 m stack 

^002796/? 4-15 



TABLE 4-4 

Air Pollution Control Devices (APCDs) and Their Conservatively 
Estimated Efficiencies for Controlling Toxic Metals 

APCD 

•WS 
•VS-20 
•VS-60 
ESP-1 
eSP-2.' 
esp-4 
•WESP 
•FF 
•PS 
SD/FF; SD/C/FF 
OS/FF 
•FF/WS 
ESP-IAVS; ESP-1/PS 
ESP-4WS- ESP-4/PS 
•VS-20/WS 
••WS/IWS 
•WESP/VS-20/IWS 
CtJSiESP/FF; C/DSAZ/BSP/FF 
SD/C/ESP-1 

Ba.Be 

50 
90 
98 
95 
97 
99 
97 
95 
95 
99 
98 
95 
96 
99 
97 
95 
99 
99 
99 

Ag 

50 
90 
98 
95 
97 
99 
97 
95 
95 
99 
98 
95 
96 
99 
97 
95 
99 
99 
99 

POLLUTANT 

Cr 

50 
90 
98 
95 
97 
99 
96 
95-
95 
99 
98 
95 
96 
99 
97 
95 
98 
99 
98 

As.Sb.Cd. 
Pb.TI 

40 
85 
97 
80 
85 
90 
95 
90 
95 
95 
98 
90 
90 
95 " 
96 
95 
97 
99 
95 

Hg 

30 
60 
90 
10 
10 
10 
60 
50 
80 
90 
90 
50 
80 
85 
80 
85 
90 
98 
85 

. It is assuiT^ed that flue gases have been precooled in a quench. If gases are not cooled adequately, 
mercury recoveries will diminish, as will cadmium and arsenic to a lesser extent. 
** An IWS is nearty always used with an upstream quench and packed horizontal scrubber. 

C - Cydone 
WS - Wet Scrubber including: Sieve Tray Tower 

Packed Tower 
Bubble Cap Tower 

PS - Proprietary Wet Scrubber Design 
(A number o( proprietary wet scrubbers have come on the market in recent years that are 

highly efficient on both particulates and corrosive gases. Two such units are offered by Calvert 
Environmental Equipment Co. and by Hydro-Sonic Systems, Inc). 
VS-20 - Venturi Scrubber, ca. 20-30 in W. G. ^ 
VS-60 - Venturi Scrubber, ca. > 60 in W. G. Ap 
ESP-1 - Electrosutie Precipitator: 1 stage 
ESP-2 - Electrosutie Precjisitator; 2 stages 
=SP<4 m Electrosutie PrecipiUtor; 4 stages 
IWS - Ionizing Wet Scrubber 
DS m Dry Scrubber 
FF - Fabric Filter (Baghouse) 
SD - Spray Dryer (Wet/Dry Scrubber) 

4-16 
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are al lowed. I f a l l the ch lor ine in STP soil PCBs is converted to HCl, a 

removal eff iciency of 99.4% would be necessary. 

4.4 Conclusions 

Based upon the resul ts of these feas ib i l i t y tests of thermal treatment 

for mater ia ls from the SCP/Carlsdadt s i t e , i t i s f u l l y expected that a 

thermal treatment process could be developed which could successfully treat 

the inater ials in a manner consistent with environmental regulations. High 

DREs of POHCs have been demonstrated. Residual ashes have non-detectable PCB 

concentrations and metals l eachab i l i t y leve ls well below RCRA standards. 

However, a number of design issues and concerns must be resolved before an 

optimized cost e f f ec t i ve thermal treatment technology can be specif ied. 

These include the following: 

• The control of emissions of products of incomplete combustion, 

s p e c i f i c a l l y mono and dichlor lnated biphenyls, w i l l require more 

careful evaluation and design of afterburners than the one used in 

this study. 
i 

e Slagging of materials at high temperatures (ISOO^F) can occur and 

can resu l t In operational d i f f i c u l t i e s I f the thermal treatment 

system is not designed properly. 

e High efficiency acid gas control w i l l be required. 

e High efficiency f ine part ic le control w i l l be required due to the 

high concentrat ion and v o l a t i l i t y of many of the metals in the 

composites associated with the sludge tanks and p i t s . 

"00279?/^ 
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TABLEA4. SOIL AND ASH METALS CONCENTRATIONS 

Analyte 
B S S S S S S S S S S S 

Aluminum 

Antimony 

Arsenic 

Bari um 

Beryl 11um 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Si lver 

Sodium 

Thall ium 

Vanadium 

Zinc 

Metal 

Hot Spot Composite 
Sample 

B S S S S S S S S S S S S S : 

5390 

11 

13 

145 

.34 

3.6 

52100 

23 

4.9 
18500 

13200 

122 

5630 

210 

1.6 

14 

<12200 

<1.70 

<1.40 

1000 

5.0 

14 

147 

S S 3 S S S S 3 

BN 

ND 

B 

D 

B 

D 

E 

N 

EN 

B 

N 

Concentration (mg/Kg) 

Sludge Tank and P i t 
Composite Sample 

I S S S S S S S S S S S S S S S S S S S S S S 

4150 

75 N 

8.4 ND 

1420 

<.410 

59 

37500 D 

2050 

7.2 B 

1750 D 

18400 

9710 

3460 E 

178 

5.1 N 

26 

<1620 

<4.6 N 

<1.8 

1990 

4.7 N 

19 

1190 

Ash From 
HS-1500-30 

E S S S S S S S S S S S 

4620 

<8.3 

18.0 

27.3 

<.23 

<.76 

14800 
12.3 

4.3 

5970 

8370 

6.2 

3760 

130 

<.10 

<6.8 

<940 
<2.7 

<1.1 

609 

<.34 

- 16.9 

49.4 

-1 
s s s s 

N 

BN 

B 

N 
• 

B 

D 

E 

ND 

D 
WN 

B 

0 
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TABLE A4. SOIL AND ASH METALS CONCENTRATIONS 
(CONTINUED) 

Analyte 

bsssassssssssi 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Metal Concentration (mg/Kg) | 

HS-1500-30-2 1 HS-1500-60-1 

3ZSSmsSSSSSSS«BSSSSS9SSS3SSSSS3SSSSaSSS3SS 

6440 1 

<8.2 1 N 

39.7 N 

94.3 

.31 B 

1.3 N 

45600 

27.9 

6.3 B 

20100 D 

15200 

8.6 

6500 E 

283 ND 

<.10 

12.5; 

1890 D 

<2.8 WN 

<1.0 

1550 

<.35 

',^ 16.8 
97.1 D 

6120 

<8.3 N 

37.4 N 

139 
<.23 

<.77 N 

31200 

102 
5.3 B 

20500 D 

12300 

46.7 D 

5530 E 

196 ND 

<.10 

8.6 
<945 D 

<2.7 WN 

<1.1 

1160 

<.34 

16;0 

95:4 D 

HS-1800-30 

BS3SSS3SS3SS3 

6110 

<8.6 

35.2 

71.7 

<.24 

<.80 

33900 

36.3 

4.2 
6660 

6000 

34.9 

4780 

103 
<.10 

<7.1 

2470 

<2.7 

<1.1 

1180 

<.34 

11.4 

33.8 

-1 j 
3SSS 

N 
N 

N 

B 

D 

E 
ND 

D 
WN 

W 

D 

'''Ci?7s.«^ 
\ 



TABLE A4. SOIL AND ASH METALS CONCENTRATIONS 
(CONTINUED) 

Analyte 

S S S 3 S S S S S S S S 3 3 

Aluminum 

Antimony 

Arsenic 

Bari um 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

HS-1800-30 
S S S 3 3 S S S 3 S S S S 

5580 

<8.1 

9.7 
24.5 

<.22 

<.75 

20500 

8.9 
2.8 
1800 

4320 

19.2 

2880 

101 
<.10 

<6.6 

2040 

<1.4 

<1.0 

1060 

<.35 

11.0 

31.9 

Metal 

-2 
S S 3 S S 3 3 S : 

N 
BN 
B 

N 

B 
0 

E 
ND, 

D 

EN 

D • 

Concentration (mg/Kg) 

HS-1800-60-1 
: 3 S 3 S S S S S 3 S S 3 S S S S S S S : 

5750 

<8.6 N 

<8.9 N 

34.0 B 

<.24 

<.79 N 

41800 

12.9 

3.0 B 

2890 D 

4710 

10.3 

5610 E 

155 ND 

<.10 

<7.0 

1800 D 

<1.3 WN 

<1.1 

985 B 

<.35 

11.3 

57.4 D 

STP-1500-30 
s s s s S S S S S S S S s 

8330 

12.7 

9.1 
2330 

.29 

8.3 
28800 

176 
5.1 

3200 

5920 

402 
3420 

105 
<.10 

11.6 

<929 

<1.4 

<1.0 

1260 

<.35 

24.3 

467 

-1 
ssss 

N 
BN 

B 

N 

B 
D 

D 
E 
ND 

D 
WN 

0 
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TABLE A4. SOIL AND ASH METALS CONCENTRATIONS 
(CONTINUED) 

.Analyte 

S S 3 3 S Z 3 S S 3 3 S S 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryl 11um 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Metal Concentration (mg/Kg) 

STP-1500-30 

6350 

8.6 
4.8 
727 
<.23 

1.0 
39200 

72.0 

4.1 

595 

6670 

296 
4960 

230 \ 

<.10 

12.4 

<936 

<2.7 

<1.0 

743 
<.35 

14.1 

261 

-2 
3 S S S B S S 

BN 
N 

N 

B 

D 

D 
E 
ND 

D 
N 

B 

0 

STP-1500-60-1 
:ssssss833ssssssssssa: 

6280 

8.6 BN 

5.9 N 

356 
<.24 

2.5 N 

37400 

73.8 

4.0 B 

1810 D 

5800 

300 D 

5570 E 

551 ND 

<.10 

7.1 B 

<964 D 

<.28 WN 

<1.1 

793 B 

<.36 

16.7 

188 0 

STP-1800-30 
I S S S S S 3 S S S S S S S 

14400 

<8.2 

8.5 

1060 

.68 

<.76 

60900 

59.6 

7.7 

276 

9950 

59.9 

7000 

116 
<.10 

23.4 

<938 

<1.4 

<1.0 

728 
<.36 

20.2 

52.1 

-1 
ssss 

N 
BN 

B 
N 

B 

D 

D 
E 

ND 

D 
WN 

B 

D 

'002799/7^ 
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TABLE A4. SOIL AND ASH METALS CONCENTRATIONS 

Analyte 

Lsssssssssssa 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

1 Metal Concentration (mg/ 

STP-1800-30-2 1 STP-1800-30-3 
pS3SSSSSS333S38SSSS3slsS3SS3S3SSS33SSSS3SS 

7410 

9.0 BN 

10.0 N 

432 
.34 B 

2.1 N 

87500 

56.4 

3.4 B 

459 D 

6180 

108 D 

25000 E 

999 ND 

<.10 

<6.9 

<954 D 

<1.4 WN 

<1.1 

1140 

<.36 

11.3 

1060 D 

LAR 

Kg) 1 
STP-1800-60 

^SSSa3SSSSSS33 

6980 

<8.6 

3.5 
683 
<.24 

<.80 

39800 

95.8 

4.5 
527 

5010 

126 
6930 

127 
<.10 

18.1 

1080 

<1.4 

<1.1 

946 

<.36 

14.0 

84.9 

-1 
SSSS 

N 

N 

B 
D 

D 
E 
ND 

D 
WN 

B 

D 

LAR - no analyses due to low ash recovery 
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TABLE A5. SOIL AND ASH LEACHATE CONCENTRATIONS 

Analyte 
B S S S S S S S S S S S 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

[ Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Leachate Concentration (^g/liter) 

Hot Spot Composite 
Sample 

B S 3 3 S S S S S B S S S S 

502 
<43 
14 
98 

<1.2 

4.9 
88500 

<6.3 

<5.1 

1520 

782 
13 

4520 

190 

<.20 

<35 

<4910 

<14 

<5.5 

12800 

<1.8 

<4.4 

97 

ssssssss 

B 

B 

B 

B 

N 

ND 

Sludge Tank and Pit 
Composite Sample 

t S S S S S S S S S S S B S B S S S S S S S S 

472 
<43 
2.7 B 

324 

<1.2 

28 

175000 

462 

7.3 B 

242 
1210 

497 

12500 E 

421 
<.20 

<35 

<4910 

<14 EN 

<5.5 

42800 

<1.8 

<4.4 

432 ND 

Ash From 
HS-1500-30-1 

S S S S 3 3 3 3 S S S S S 3 S S 

28800 

48.2 B 

57.9 N 

296 
1.6 B 

<4.0 

567000 

14.0 

8.2 B 

23100 

5900 

9.5 
70900 

604 
<.209 

<35 
<4910 

<7.0 EN 

<5.5 

<2950 

<1.8 W 

37.6 B 

649 

^OOZBOO / ? 



TABLE A5. SOIL AND ASH LEACHATE CONCENTRATIONS 
(CONTINUED) 

Analyte 

S S S 3 S 3 3 3 S S S 3 3 : 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryl 1i um 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Si lver 

Sodium 

Thallium 

Vanadium 

Zinc 

Leachate 

HS-1500-30-2 
3 3 3 S S 3 S S S S S 3 S S S 3 S S S S a 

<30.9 

49.0 B 

31.0 BN 

511 

<1.2 

<4.0 

1650000 

35.6 

<5.1 

11.3 B 

6.5 B 

1.7 BE 

176000 

10.0 B 

<.20 

<35.3 

<49.0 

<7.0 EN 

<5.5 

6360 

<1.8 W 

38.3 B 

<1.7 

Concentration ( / / g / l i t e r ) 

HS-1500-60-1 
S S S 3 S 3 3 S S S S S S S S S S 3 3 3 S 

653 

54.2 B 

19.0 W 

295 

<1.2 

<4.4 B 

948000 

13.0 

12.8 B 

29500 

96.1 B 

5.8 

169000 

593 

<.20 

36.8 B 

<4910 

<7.0 EN 

<5.5 

3160 B 

<1.8 W 

46.1 B 

845 

HS-1800-30 
3 S S S S S S S S S S S S 

58.6 

45.0 

<2.4 

452 

<1.2 

<4.0 

700000 

132 
<5.1 

9.4 

5.5 

<.40 

2450 

1.5 

<.20 

<35.3 

<4910 

<7.0 

<5.5 

6620 

<1.8 

9.6 

73.8 

-1 
s s s s 

B 

B 
WN 

B 

B 

W 

B 

B 

EN 

B 

002801 



TABLE A5. SOIL AND ASH LEACHATE CONCENTRATIONS 
(CONCENTRATION) 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryl 1i um 

Cadmium 

Calcium , 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Si lver 

Sodium 

Thall ium 

Vanadium 

Zinc 

1 Leachate Concentration { / ^g / l i te r ) 

HS-1800-30-2 
' 

12800 

<43.2 

13.9 N 

613 

1.6 : B 

<4.0 

502000 

36.2 

12.2 B 

8100 

2680 

28.0 

46200 

509 

<.20 

<35.3 

<4910 

18.9 BEN 

<5.5 

5690 

<1.8 

19.4 B 

480 

HS-1800-60-1 

S B S S S 3 S 8 3 S 3 S 3 S S S S S S S a 

48600 

<43.2 

251 

866 

6.2 

<4.0 

631000 

42.8 

28.5 B 

106000 

21500 

71.0 

56100 

868 

<.20 

<35.3 

<4910 

<7.0 EN 

<5.5 

9140 

<1.8 W 

115 

768 • 

HS-1500-30 

S B S S S S S S 3 3 S S 3 

13100 

74.1 

<12.0 

810 

2.7 

7.8 

1080000 

581 

27.3 

10500 

2830 

96.8 

147000 

687 

<.20 

75.1 

<4910 

<7.0 

<5.5 

7820 

<1.8 

35.7 

4190 

-1 
s ' sss 

WN 

B 

B 

EN 

U 

B 

^002SQl/p 



TABLE A5. SOIL AND ASH LEACHATE CONCENTRATIONS 
(CONTINUED) 

Analyte 

S S S 3 S S 3 S S 3 S S I 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryl 1i um 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Si lver 

Sodium 

Thallium 

Vanadium 

Zinc 

Leachate Concentration 

STP-1500-30-2 

S S S S S S S 3 3 3 S S S S 3 S 3 S S S S a 

52.3 B 

51.2 B 

<2.4 WN 

1140 

<1.2 

<4.0 

229000 

268 

12.7 B 

<1.6 

<3.5 

2.80 BW 

4710 B 

3.6 B 

<.20 

<35.3 

<4910 

<7.0 EN 

<5.5 

10800 

<1.8 W 

16.9 B 

30.5 

STP-1500-60 

( / /g/ l i ter) 

-1 
s s s s s s s a s s a a a s a a s a s a s 

96.6 

61.2 

<2.4 

809 

<1.2 

<4.0 

1830000 

577 

<5.1 

5.7 

<3.5 

<.40 

4410 

<1.3 

<.20 

<35.3 

<4910 

<7.0 

<5.5 

6010 

<1.8 

<10.0 

<18.7 

B 

WN 

B 

W 

B 

B 

EN 

W 

B 

B 

STP-1800-30 
S S S S 3 S 3 S S S 3 S S 

58.4 

45.0 

<2.4 

452 

<1.2 

<4.0 

700000 

132 

<5.1 

9.4 

5.5 
<.40 

2450 

1.5 
<.20 

<35.3 

<4910 

<7.0 

<5.5 

6620 

<1.8 

9.6 

73.8 

-1 
S S S S 

B 
B 
WN 

B 

B 
W 

B 

B 

EN 

B 

002802 



TABLE A5. SOIL AND ASH LEACHATE CONCENTRATIONS 
(CONTINUED) 

Analyte 

Leachate Concentration [ f ig/ ] 

STP-1800-30-2 
B s a s s s s s s s B a a k a s s s s s s s a s B s s B B S s s a a i 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryl l ium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Si lver 

Sodium 

Thall ium 

Vanadium 

Zinc 

282 

<43.2 

8.0 BN 

434 

<1.2 

<4.0 i 

972000 

56.5 

6.8 B 

12.5 B 

16.5 B 

<.40 ; 

3110 B 

2.6 : B 

• <.20 

<35.3 ; 

<4910 

<7.0 EN 

<5.5 ; 

5690 

<1.8 W 

31.4 B 

13.7 ' B 

STP-1800-30-3 
s s s s s s s a a a a s a s a a a B s s : 

1810 

44.6 B 

<2.4 WN 

721 

<1.2 

<4.0 

942000 

110 

6.3 B 

10.7 B 

6.8 B 

<.40 

2860 B 

2:1 B 

<.20 

<35.3 

<4910 

<7.0 EN 

<5.5 

15100 

<1.8 W 

23.3 B 

20.2 

i t e r ) 

STP-1800-60 
l a a s s s a s s a s s s s 

512 

59.0 

<2.4 

509 

<1.2 

<4.0 

982000 

315 

<5.1 

148 
34.1 

<.40 

2970 

4.0 

<.20 

<35.3 

<4910 

<7.0 

<5.5 

5180 

<1.8 

19.9 

15.3 

-1 
s s s s 

B 

WN 

B 

B 

B 

EN 

W 

B 

B 

'002802/^ \ 



TABLE A6. PCBs DESTRUCTION AND REMOVAL EFFICIENCIES 

Test No. DRE of DRE of 
Arochlor 1242 Arochlor 1260 

HS-1500-30-2* Chemical Interference - Unable to Analyze 

HS-1500-60-1 ~ >.9987 

HS-1800-30-1 Chemical Interference - Unable to Analyze 

HS-1800-30-2 — >.9994 

HS-1800-60-1 — >.998 

HS-2100-30-1* — >.989 

STP-1500-30-1* Sample System Fai lure 

STP-1500-30-2 >.9999999 

STP-1500-60-1 >.9999994 

STP-1800-30-1* Chemical Interference - Unable to Analyze 

STP-1800-30-2* >.9999995 

STP-1800-30-3 >.9999997 

STP-1800-60-1* >.9999985 

*High CO 

002803 



TABLE A7. PARTICULATE AND HCl EMISSIONS 

Test No. 

HS-1500-30-2* 

HS-1500-60-1 

HS-1800-30-1 

HS-1800-30-2 

HS-1800-60-1 

HS-2100-30-1* 

STP-1500-30-1* 

STP-1500-30-2 

STP-1500-60-1 

STP-1800-30-1* 

STP-1800-30-2* 

STP-1800-30-3 

STP-1800-60-1* 

Particulate 
gr/lb of 

Incinerated Soil 

4.5 

4.5 

6.0 

4.3 

3.7 

4.2 

9.0 

4.8 

13.1 

Probe Plugged 

8.1 

9.3 

27.4 

HCl 
lb/lb of 

Incinerated Soil 

.00029 

.0020 

.013 

.0059 

.0045 

.0037 

.024 

.0092 

.0105 

.026 

.023 

.0049 

.012 

*High CO 

^02803/^ 



TABLE A8. METALS IN INCINERATOR EXHAUST 

Test Number 

oo 
CO 

METAL 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
.Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

*High CO 

HS-

mg/Kg of 
Flyash 

14589 
<62 

53500 
268 
22 
207 

22924 
567 
20 

75268 
15446 
3670 
2623 
406 
52 

1436 
14344 
5413 
15 

44397 
3705 
28 

37701 

1500-30-2* 

mg/lb Soil 
Incinerated 

65.4 
<.28 

240 
1.2 B 
.098 B 
.93 

102.7 
2.5 
.091 

337.2 
69.2 
16.5 
11.8 
1.8 
.23 
6.4 

64.3 
24.3 

.066 
199.0 
16.6 
.12 

168.9 

B 

B 

B 

HS-

mg/Kg of 
Flyash 

11424 
<69 

44300 
164 
1.6 

377 
22642 
2770 
63 

65587 
22849 
26700 
2567 
926 
112 

4559 
15726 

. 3649 
17 

71403 
4032 
41 

37714 

1500-60-1 

mg/lb Soil 
Incinerated 

51.1 
<.31 

198 
.74 B 
.0070B 
1.7 

101.2 
12.3 
.28 

293.3 
102.2 
119.2 
11.5 
4.1 
.50 

20.4 
70.3 
16.3 
.077 

319.3 
18.0 
.18 

168.6 

B 

B 

B 

B 

HS-

mg/Kg of 
Flyash 

2015 
91 

57800 
98 
11 
254 
5982 
11116 
107 

41790 
48706 
11100 
725 

10734 
5.6 

5464 
22317 
25964 

21 
66099 
2762 
34 

45906 

1800-30-1* 

mg/lb Soil 
Incinerated 

12.2 
<.55 

348 
.590 B 
.066 B 
1.5 

36.0 B 
66.9 

.64 B 
251.6 
293.2 
66.7 
4.3 B 
64.6 

.033 
32.9 
134.3 B 
156.3 + 

.13 
397.9 
16.6 B 
.20 B 

276.4 



Of 

METAL 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryl1i um 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

TABLE A8. METALS IN INCINERATOR EXHAUST (continued) 

Test Number 

HS-1800-30-2 

mg/Kg of mg/lb Soil 
Flyash Inclnera 

3394 14.6 
92 .39 

20400 87.3 
111 .48 

ted 

B 
1.5 .00658 

99 .42 
6704 28.8 
24600 105.5 

121 .52 
13780 59.1 
83502 358.2 
34200 147.5 
1025 4.4 
1230 5.3 
14 .06 

7410 31.8 
4088 17.6 
2315 9.93 

10 .044 
32154 137.9 
1636 7.0 
84 .36 

10766 46.2 

B 

B 

B 

B 

B 
B 

HS-

mg/Kg of 
Flyash 

7088 
90 

68200 
137 
2.0 

337 
14694 
6320 
114 

73966 
54939 
19700 
1952 
1046 
211 
5011 
1108 
3287 
22 

63008 
4537 
41 

51004 

1800-60-1 

mg/lb Soil 
Incinerated 

21.3 
.33 

254 
.51 B 
.00708 
1.3 

154.8 
23.6 
.42 

275.8 
204.8 
73.5 
7.3 
3.9 
.78 

18.7 
4.1 
12.3 
.082 

234.9 
16.9 
.15 

190.2 

B 

B 

B 

B 

B 

HS-J 

mg/Kg of 
Flyash 

2260 
<77 

20000 
39 
2.4 

358 
5629 
9880 
153 

53452 
60413 
5757 
726 
1891 
66 
890 

25480 
10189 

7.8 
110428 
3229 
38 

49628 

MOO-30-1* 

rag/lb Soil 
Incinerated 

9.6 
<.33 

841 
1.63 B 
.01 
1.5 
23.8 B 
41.9 

.65 B 
226.4 
255.9 
24.4 
3.1 B 
8.0 
.28 

37.7 
108.0 B 
43.2 S 

.023 
467.7 
13.7 
.16 B 

210.2 

*Hiqh CO 



TABLE A8. METALS IN INCINERATOR EXHAUST (continued) 

Test Number 

•' 

fo 
oo 
CD 
CĴ  

METAL 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
VanadiiJm 
Zinc 

•High CO 

STP-

mg/Kg of 
Flyash 

1516 
218 

21500 
132 
<1.0 
658 
3393 
186 
9 

21420 
4910 
87700 
385 
114 
66 
239 
8363 
28760 

8 
25752 
1132 

4 
3470 

1500-30-1* 

mg/lb Soil 
Inclnera 

13.7 
1.97 

194.5 
1.19 

ted 

B 
<.0038 
5.9 
30.6 
1.7 
.077 

193.4 
44.3 
792 
3.5 
10.3 
0.60 
2.16 
75.5 
259.7 

.073 
232.5 
10.2 
.037 

31.3 

B 

B 

B 

B 
EN 
B 

B 

STP-

mg/Kg of 
Flyash 

5993 
<59 

6235 
304 
<1.3 
266 

17403 
25500 
201 

10642 
107000 
42100 
2565 
2061 
41 

11484 
3515 
358 
24 

46537 
963 
79 

27870 

1500-30-2 

mg/lb Soil 
Incinerated 

28.8 
<.28 

29.9 
1.5 B 
<.0061 
1.3 

83.5 
121.8 

.96 
51.1 
513.5 
202.2 
12.3 
9.9 
.20 

55.1 
16.9 
1.7 
.127 

223.4 
4.6 
.39 

133.8 

B 

B 
+ 

B 

STP-

mg/Kg of 
Flyash 

17632 
67 

16200 
1192 
<1 
342 

18607 
5835 
60 

10683 
24619 
34300 
1459 
685 
94 

3721 
4911 
5114 

4.0 
20252 
1458 
36 

4291 

1500-60-1 

mg/lb Soil 
Incinerated 

230.7 
.88 B 

212 
15.6 B 
.OOllB 
4.5 

243.5 
76.4 
.78 B 

139.8 
322.2 
448.9 
19.1 B 
8.9 
1.2 

48.7 
64.3 B 
66.9 * 

.053 B 
165.0 
19.1 
.48 B 

56.2 



o 

METAL 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

TABLE A8. METALS IN INCINERATOR EXHAUST 

Test Number 

STP-1 

mg/Kg of 
Flyash 

1151 
291 

62200 
65 
1.3 

814 
3813 
4232 
92 

38434 
33249 
95800 
416 
1007 
29 

5313 
17833 
17228 

8.8 
89051 
1515 
22 

13951 

1800-30-2* 

mg/lb Soil 
Inclnera 

9.4 
2.48 

506 
.53 
.01 
6.6 
31.0 
35.5 

.751 
313.0 
270.7 
780 
3.4 
8.2 
.23 

43.3 
145.2 
140 

.07 
725.1 
12.3 
.18 

113.6 

ted 

B 

B 

B 

B 

STP-

mg/Kg of 
Flyash 

48014 
119 

16500 
72 
2.7 

312 
3859 
23253 
359 

17723 
135610 
40780 
597 
3996 
107 

21612 
10064 
5806 
14 

63917 
2111 
66 

26648 

1800-30-3 

mg/lb Soil 
Inclnera 

446.5 
7.1 
153 
.67 
.026 
2.9 
35.9 
216 
3.3 

164.8 
1261.2 
379 
5.5 
37.2 
1.0 

200.1 
93.6 
54.0 
.13 

594.4 
19.6 
.62 

242.1 

ted 

B 

B 

B 

STP-

mg/Kg of 
Flyash 

16455 
62 

17300 
65 
<1 
262 
1022 
2421 
22 

5672 
8722 
32100 
385 
242 
7.6 

1190 
4676 
5869 

2.7 
18916 
643 
16 

7458 

1800-60* 

mg/lb Soil 
Incinerated 

450.6 
1.7 

475 
1.80 
.0082 
7.2 
275.1 
66.3 
.60 

155.3 
238.9 
879 
10.6 B 
6.6 
.21 

32.6 
128.0 
160.6 

.073 
518.0 
17.6 
.44 B 

204.2 

•High CO 



CONTINUOUS EMISSIONS MONITORING SYSTEM STRIP CHARTS 

°2 - 25% full scale, .25%/division 

COg - 20% full scale, .20%/division 

NO^ - 1000 ppm full scale, 10 ppm/division 

CO - Variable scale, noted on charts 

002806 



00360.^ /^ 

< ^ - t><»^ IvyC^ 



h 5 « < ' ^ ' ^ ^ 
i S * S I 

0 

VA 

-{j*̂  WNC:, 

C(?i 
id.' 

002807 



I h ^ u r t - I ^ S • •••• : • • - - • ' 

~r 
r 

- > 
I :_. 1 

r ^ r . . . ^ 

\A 

r 

_ _ ^ - . . . . 

M 

- • ^ I ! 

.'̂ •i-
I I 

\ ' ' . "^^^r ' . ' - ^ . ' ^ V ^ - r - W ^ ^ ^ - v A ' ^ / ^ . ' ^ . 
^ ^ _ - N r 

. V r ^ -
L ^ 

^ - -

i 

"7^ 

5-^- -
J j : -

- ^ . ( ^ i . 
• . - - . , • 

^002807 / f t-'O 
i^e 

V 



t i_ 

He l*(* - ^ \k:\M.-p''^ 

Of mMtAJf*S 

. - ^ 

d o 

-t w\^ 0028^8 



. iCvUre P r ^ 

t - O O g S G ? / ? 

WS'i^oo-U'i 

IQ )VMI^ I M ^ I 

—o—. 2«^« r-
• " - ^ • 

?5<^^**^ Sc<u4 

Vl^A 



I IKU12- r\Kj? 
':> 

yiS'^ioo-iO'i 

o 

^ 
^ 

- - CCD 

t 

Z'-O 

1^ 

* - - v 

- • > ! 

^ 

^ 

\ ^ 

•i 
> 
.>̂  
VJ 

^ 
. CA 

1 

I 

i 
1 
1 

._ . — 

O-'ycox. 
• i - v j : - . 

^ .-

r\ 

r^ 

• f J O j f cl4JU^*>^ 

t 

•J 

\kv\JL 

002809 

file:///kv/JL


r i i ^ i A i *̂  r t I 

'^023094 6 kV\€_ t=̂  



5TF' \Soo'io-x S T P - l 5 0 ^ - 2 o - Z 

\ ^ ^ 

b v ^ »-«K VA/ f^^ 

m 9 » m ^ ^ ^ o — 

<S' h ^ 



- G O 
STP-\'^c;-<^ 

^"-^ ^SOO p/y,^ fu.l( Sc<U<^ 

U l ^ ^ f ^ l ^ ^ 

'OC'ZslOy^ 
<» » • V 

— o — 

2fift> ofhe.'f- h S 



/ * « ^ 

«$7P-/voc»-3 o - / 

- . ^ 

S 3 

( ^ _<<U-t«viA-f^-S _ 

J 

I 

- C r -
L,J7 

o — 1 1 1 I • »• I t J I I < -• I I 
• » .• le J » "f (, f M 4 0- • j 

tr-^ 

^ -
' ^ t P i t ^ e 002811 



r^aura^n^^ : , : ! r^- oi 
<: 

• 

•> 

) • 

*. i-« 

>T9- /S? i -3 i (>^ : ! 1 
: 1 •• . i • 

1 I'' 

1 1 !u- / -a :c i-.V, DN ic . - = i=.> 

: •• t ; : ( • • 

STP* l i ^ o i 3oi-a i 
• ! > • ! : : ; 

I j 

K- , "' 
1 t? f ^^» |w-^^ ; 

M̂  
i 

1 

• i 

1 

i 
1 

1 

• 
i 

i i 

1 •"• 

i 
! - 1 

' > 

r t ' 
1 
1 

1 ! . 

• M l 
• '1 

-

r 
11 

.1 1 

1 ! 

1 

' 

. 

^ 

r — 

__ 

- • • 

! 

. 

. 1 

1 

1 

1 •! 

t 
i 
i 

.. ,r. 

.1 
: : 

-

— 

- ' — 

O ' • 

- 1 ;.. i ; : 
i ' • ! 
j / ^ 

1 = : : 1 1 
• , 1 i 

i ' ' ~ 
• ! : ; 

: 1 
! - n 

-

. .. 

-

.. 1 _ 

N 

-

• 1 • 

• O l -
(0 

- -o 
10 ~-

: 

; ^ ^ 

u 

- — 

-. : . -

1 ! 1 '•• ' . 

-

I • 

i 

. i . 

^ 

• 

-

y > ^ 

.J— 

w ^ 

- Q 
_ o 

r ; 

1 

1 ' 

- — 1 ~ 

s« 

— . 

1 

^f^ 

-

" 

— 

- • 

- -, 

P ^ 

— 

. _ . 

! 

1 

•- — 

t 

-

— 

^ 

— 

£ 

' ' i 

• / f^H^ ( 
1 

1 
! 

-

--

S 

' 

1 

i 

! ( 

ti--
> ^ 

» 

1 \ 

i 
/ 

-yi 
A 

1 

t r 

i 

1 

A' 

i 
1 : 

Co __^^^ 
- ^ 1 

: ^ ' c 

j 

1 . 

j 

. O ' 

\° 
c 

1 

. O " 
- r (Ol 

.: "o 
•X) 

! 

^fe^ 
C 
r3 

i 1 

! 

\ u 

. C< 

^ ' 

c a ^ s , ^ ^ ^ . 

-6 Vv\-e. 



• ujA r t / \ I 

-STP- l20O-'h^-'2 _; <>!? -I'koo-io-^ 

l^-—^1 

< ^ 

Co 

— o ̂
 
109 

-6 •wv* 

CO- ^0 - /000^p^ ' 3 ^ ^ 

( 

0028J? 



\cv<f̂  AiT <r^ ' \ i lXS> 'kQ' ' \ 
fr- -__.: 

(p M M A I A > / < ^ 

'^^.^6i3^ 

-o^^ 
a -v 

— O-

- ^ n ) H^-t C"^ 



002813 



" /^u i re. 
J 

: 

m:^ 
HiS-iico-

i 

• F i O 

* 

1 
1 

• ' X 

M=r 

(p |4MI^ «A/ft^ 



- < S ^ f - - . ^ y 9 y U -

^ 

(^M^inu>K' '> 

V . • • .!>.-v\^^Aa^v>^v'>-^— .̂ . - - . . -
. v . * . " " W <*** 

60 <i/e 

- O - <^̂ ^̂  
fr MA. 

00281-4 



SOg ANALYZER STRIP CHARTS 

SOg - 1000 PPM Full Scale 
- 10 ppm/Division 
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TOTAL HYDROCARBON ANALYZER STRIP CHARTS 

THC - 100 ppm Full Scale at RM-5 
- 1 ppm/Division 

Note: Full scale changes with range multiplier (RM) 
RM 

Full Scale - -- * 100 
5 

-RM«5 Unless Indicated 

002819 



—/5i?n-([?0-

- O J . ' ^ . 

)-fs- / 5 0 6 ' - 6.0 

—S-$j>jM^' T / ^ C 

O -A 

•v 
' j 

- ^ 
~S^ 

vO 

002819/^ 

— I 
£ -̂« Y^ 



'i^upLn*^r u y u H M 

1 
i t s 

I-
(p i4A m t j / ^ S 

f^$—lf*0b-T6-i.-



|^5>-/boo-to -S^fc-^ - T H C 

V 

3 >\^>\ujk^ 

' ^ 

-o 

c 
A c' 

\ 

- - - - ^ ^ 

1 . 

i . 

r — • 

• < 
_ ^ 

\ 
i 

: • 1 



f igure A?9 - f^S-P;^0-S0-/ ^r.-_-^r:£^ 

i ^ ^ - : 5 m ] ' ' ^ 

I P IMly^uM^ 

4r ^ h i s ^ 

1 1 n :] T 0 1 T 1 n 1 1 1 1 1 

P i ? -

0^282 :t 



ri'5C'f«. "̂̂ ^ "^YP -̂  iSdo "ZO-:)-

^ 

^ l ^ i ^ l fM^-

i,i 

I 

o 

Zi 

0^ 

0 

1= 

T>r^— f i rv 

HAJU ' . / ' 

.002825/ ' 

^ 

i:-

t-s-O 

~vJ" #r\ f 

-"*. /-^. 
A^v " ^ ̂  4 

- i 

—o- I 



Mft f ^ i l 

<,TP- \^co-bo 
! • • 

- f 

: Th(C-—^^y()"^°7giir 

(p >W\VWIA.4<4 

4 ^ 

• ^ ^ - ^ 

- \ 

-±" î  
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TABLE A2. PCBS AND PESTICIDES CONCENTRATIONS IN SOILS 
AND ASH 

Concentration (/ig/Kg) 

ro 
CO 

Analyte 
Compound 

A ldr in 
Alpha-BHC 
Beta-BHC 
Gamna-BHC 
Del ta-BHC 
Tech. Chlordane 
4,4'-DOT 
4.4'-D0E 
4,4'-0DD 
Die ld r in 
Endosulfan I 
Endosulfan Sulfate 
Endrin 
Endrin Ketone 
Heptachlor 
Heptachlor Epoxide 
Methoxychlor 
Arochlor 1016 
Arochlor 1221 
Arochlor 1232 
Arochlor 1242 
Arochlor 1248 
Arochlor 1254 
Arochlor 1260 
Toxaphene 

Hot Spot 
Composite 

Sample 

<8.0 
<8.0 
<8.0 
<8.0 
<8.0 

<80.0 
<16.0 
<16.0 
<16.0 
220 
<8.0 

<16.0 
<16.0 
<16.0 
<8.0 
<8.0 

<80.0 
<80.0 
<80.0 
<80.0 
<80.0 
<80.0 

<160.0 
2200 

<160.0 

STP 
Compos1te 

Sample 

<8.0 
<8.0 
<8.0 
<8.0 
<8.0 

<80.0 
<16.0 
<16.0 
<16.0 
<16.0 
<8.0 

<16.0 
<16.0 
<16.0 
<8.0 
<8.0 

<80.0 
<80.0 
<80.0 
<80.0 

15.000,000 
<80.0 

<160.0 
<160.0 
<160.0 

STP-1500-30-2 
Ash Sample 

<8.0 
<8.0 
<8.0 
<8.0 
<8.0 

<80.0 
<16.0 
<16.0 
<16.0 
<16.0 
<8.0 

<16.0 
<16.0 
<16.0 
<8.0 
<8.0 

<80.0 
<80.0 
<80.0 
<80.0 
120.0 
<80.0 

<160.0 
<160.0 
<160.0 

A l l Other 
Ash Samples 

<8.0 
<8.0 
<8.0 
<8.0 
<8.0 

<80.0 
<16.0 
<16.0 
<16.0 
<16.0 
<8.0 

<16.0 
<16.0 
<16.0 
<8.0 
<8.0 

<80.0 
<80.0 
<80.0 
<80.0 
<80.0 
<80.0 

<160.0 
<160.0 
<160.0 



TABLE A3. METALS AND LEACHATES ANALYSES FOOTNOTES 

B - Result is a value greater than or equal to the instrument 

detect ion l i m i t but less than the contract-required detection 

l i m i t . 

E - The reported value is estimated because of interference. 

N - The spiked sample recovery was not within control l im i t s . 

0 - Duplicate analyses are not within control l im i t s . 

W - The post-digestion spike for furnace AA analysis is outside of 

the 85-1151 control l i m i t s , while sample absorbence is less 

than 50% of the spike absorbence. 

S - Value determined by method of standard addit ion. 

+ - Correlat ion coe f f i c i en t for method of standard addition is 

less than 0.995. 
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APPENDIX 

TABLE Al - ULTIMATE ANALYSES OF SOIL SAMPLES 

TABLE A2 - PCBS AND PESTICIDES CONCENTRATIONS IN SOILS ANO ASH 

TABLE A3 - METALS AND LEACHATES CONCENTRATIONS DATA FOOTNOTES 

TABLE A4 - SOIL AND ASH METALS CONCENTRATIONS 

TABLE A5 - SOIL AND ASH LEACHATE CONCENTRATIONS 

TABLE A6 - PCBS DESTRUCTION AND REMOVAL EFFICIENCIES 

TABLE A7 - PARTICULATE AND HCL EMISSIONS 

TABLE A8 - METALS IN INCINERATOR EXHAUST 

FIGURES Al - A16 - CEMS STRIP CHARTS 

FIGURES A17 - A25 - SO2 STRIP CHARTS 

FIGURES A26 - A37 - THC STRIP CHARTS 
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TABLE Al. ULTIMATE ANALYSES OF SOIL SAMPLES 

Analyte 

Water (Wt %) 

Carbon 

Hydrogen 

Nitrogen 

Sulfur 

Chlorine 

Hot Spot 
Composite 

21 

NC 

NC 

NC 

NC 

NC 

Sludge Tank 
and Pit Composite 

39 

NC 

NC 

NC 

NC 

NC 

NC - Analysis not completed 
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APPENDIX G 

This Appendix contains two documents from USEPA concerning 
the identification of Applicable or Relevant and Appropriate 
Requirements (ARARs) for the SCP Feasibility Study. 

The first document is dated 27 July 1988 and is entitled "SCP 
Site Identification of ARARs for Developing Remedial 
Alternatives Input for Feasibility Study". 

The second document is dated 3 March 1989 and is titled "Re: 
Scientific Chemical Processing ("SCP") Site- Carlstadt, N.J. ARAR 
Note No. 2: Polychlorinated Biphenyls ("PCBs") 

These MCLs were promulgated in January 3, 1989, and 
therefore no longer "to-be-considered", but are ARARs for the 
ground water at the site. 
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f ^ 3 ; I UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

*«-**'' 2 6 rCOCRAL PLAZA 

-MM f T 1 ^ " ^ ' ^ VO«K. NEW YORK 10278 

EXPRgSS MAIL 

Wil l laa L, Warren 
Coh«n, Shapiro, Po l i she r , Sheikman & Cohen 
997 Unox Prive - Building 3 
Lawrencevilltt, New Jersey 08648 

Re: SC?*Carlatadt S i t e Remedial I n v e s t i g a t i o n / 
F e a s i b i l i t y Study 

Dear Mr. Marren: 

Attached you will find a document entitled "Identification of 
ARARs for Developing Remedial Alternatives", prepared by EBASCO 
for EPA. T̂ 4i5 dccuMiuw identifies potential ARARs for the 
SCP-Carlstadt site, and should be utilized by Dames 6 Moore 
in the completion of the Feasibility Study. 

EPA is in the process of finalizing comments on;the-Draft 
Remedial Investigation Report, the first two ehagiters of the 
Feasibility Study, and the proposed Revision tdî the Project 
Operations Plan. These comments will be forwarded to.you 
shortly. At that time, EPA will provide you with a revised 
schedule for completion of the Feasibility Study. 

If you have have any questions regarding the attached document 
please feel free to call me or James Rooney of the Office of 
Regional Counsel. 

Sincerely yours, 

. -y c 
Janet C. Feldsteln, Environmental Engineer 
Site Compliance Branch 

Attachment 

cc: Tom Armstrong, General Electric w/attachment 
Medhat Reiser, Nepera " 
Gerard Coscia, Dames & Moore " 
Pamela Lange, NJDEP " 
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SCP SITE 

IDEMTIFICATION OF ARARS FOR DEVZLOPIHG REMEDIAL ALTERHATIVES 

XRPOT FOR-FEASIBILITY STUDY 

This paper identifies the requirements that appear to be 
"applicable or relevant and appropriate* to the SCP site cleanup 
effort. Applicable or relevant and appropriate requirements 
(ARARs) are used in the feasibility study process to evaluate 
the performance., of remedial alternatives during detailed 
evaluation. Aa ARAR refers to any federal or state law or 
promulgated requirement that is either directly applicable, or 
addresses problems that are sufficiently similar to the 
hazardous substance, action, or location of a CERCLA site. 
^Aefillcable^requiremen^s.are. not differentiated from relevant and 
appropriate regairementa- because»...when used to assess remedial 
"rltffrnatives* performance, . each is given equal .we.lght-and 
cbisslde ration. 

As its definition suggests, an ARAR can be grouped as: 

o (1) contaminant-specific; 

o (2) action-specific; or 

o (3) location-specific: 

Contaminant-specific ARARs set health- and risk-based 
concentration limits in various environmental media forspecific 
hazardous substances or contaminants. An action-specfic ARAR 
sets performance, design, or operating controls on particular 
remedial actions. A location-specific ARAR sets restrictions on 
the conduct of activities in particular locations (such as 
wetlands, floodplains, and national historic districts) or for 
environmental features, such as endangered species. 

This paper also identifies material that may be considered for 
evaluating remedial alternatives when an ARAR does not exist for 
a contaminant or action or does not ensure a protective remedy. 
While not legallt enforceable, *to be considered" material may 
provide cleanup standards or recommended procedures that explain 
or amplify the content of ARARs. State and federal guidance 
docxunents are examples of "to be considered" material. State 
promulgated requirements that are area-specific (i.e., not 
applicable statewide) also are treated as "to be considered" 
materials. 

Contaminant-specific ARARS ace used to establish cleanup 
criteria for remedial action in the context of EPA's mandate to 
protect human health, welfare and the environment. Therefore, 
ARARs must be evaluated to determine the level of protectiveness 
they provide before being applied to site cleanup. These 

7800b 
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evaluations are performed in a risk assessment analysis, as 
defined by the ?̂ iipftrfund—Public ŵ «i«.h gvai»»4.̂ nn rinnnnl 
(October 1986). If ARARs are determined to be unprotectlve, 
then risk-related factors established by the risk assessment 
will be used in their place. 

1.0 C0HTAMZHAHT-8PECZFIC ARARs 

The following section identifies the contaminant-specific ARARs 
that are likely to exist for the SCP site based on the 
contaminants detected to date and Identified in Table 2 of the 
Dames and Moore, "Draft Remedial Investigation Report," April 
18, 1988. The section is organized according to the following 
media-specific ARARs: (1) ground water and surface water; (2) 
air; and (3) soil and sediments. 

The section discussion is further broken down into federal and 
state ARARs. Generally speaking, state ARARs should be used 
where they are at least as or more stringent than the federal 
ARAR-equivalent. In addition, if more than one ARAR exists for 
a contaminant, the more stringent one should be used unless 
exposure pathways or other site-specific conditions dictate 
otherwise.'1) 

1.1 Ground Water and Surface Water 

Federal 

o Safe Drinking Water Act (SDWA) - Maximum Contaminant 
Levels (MCLs) (40 CFR 141.11-.16) 

SDWA MCLs establish safe levels for 31 contaminants in drinking 
water, including 14 compounds adopted as RCRA Maxlmtun 
Concentration Limits (MCLs) (see "Mew Jersey Criteria for Ground 
Water Protection and Response"). SDWA MCLs reflect health 
factors and the technical and economic feasibility of removing 
contaminants from the water supply. 

SDWA MCLs would establish design endpoints for SCP remedial 
alternatives where surface water or ground water is or may be 
used for drinking^ Table 1.1 presents the SDWA MCLs for 
identified SCP chemicals. Mew Jersey has proposed MCLs that may 
be more stringent than Federal MCLs for some contaminants and 
should be evaluated instead when they become finalized (see 
Section 4.1, "To Be Considered" Material). 

(̂ ) EPA's Interim Guidance on Compliance with ARARs ("Interim 
Guidance"), 52 ydgral nmaistmr 32496, August 27, 1987. 

7800b 
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0 RCRA Groundwater Protection Standards (40 CFR 264, 
Subpart F) 

The groundwater protection standards establish maximum 
concentration limits (MCLs) for Appendix VIII contaminants in 
the uppermost aquifer underlying a waste management area for 
permitted RCRA treatment, storage and disposal facilities. New 
Jersey codified these requirements in their own administrative 
code as the "Mew Jersey Criteria- for Groundwater Protection and 
Response" (see separate entry below). 

o Clean Water Act (CWA) - Water Quality Criteria (WQC) 
(CWA Section 304) 

WQC are levels of contaminant concentrations in ambient surface 
water and ground water that would not result in adverse human 
health effects, or in the case of suspected carcinogens, are 
associated with cancer risk range of 10-6. WQC are provided to 
allow states to develop water quality standards based on 
state-specific surface water use and features. WQC are 
expressed in units of contamination per liter for three human 
exposure pathways: fish and water, fish only, and water only 
(derived). WOC are also expressed in concentrations considered 
protective of aquatic life. These concentrations should be used 
if there is a need to protect aquatic life in surface water. 

.JrWQC could be used as design endpoints for groundwater treatment 
'^systems at the SCP site, if water use at the site and vicinity 
corresponds to exposure pathway assumptions of the WQC. Based 
on the likely human exposure routes that exist in 'the area 
"aturrounding the SCP site (i.e.. Berry's Creek runs through a 
residential area, making hiiman consumption of contaminated fish 
and water possible), the WQC for fish and water ingestion should 
be used. Table 1.2 provides the human health WQC criteria for 
the SCP-identlfled chemicals. Because the Agency is still 
formulating its position concerning the use of WQC for human 
health evaluation, SDWA MCLs and state groundwater quality 
standards should be used where they are available. 

S<;a<!g of Mgw Jersgv 

0 New Jersey Groundwater Quality Standards (N.J.A.C. 
7:9-6) • 

The groundwater quality standards provide cleanup levels for 
ground water classified as GWl to GW4 based on total dissolved 
solids (TDS). Ground water underlying the SCP site is classified 
as GW2<2). Table 1.3 provides the criteria levels for SCP 

(2) NJDEP has indicated that the groundwater underlying the 
site is classified as GW2, however no conclusive 
determination has yet been made. 
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contaminants based on a groundwater classification of GW2. For 
most chemicals, the GW2 standard is equivalent to the RCRA MCL 
and SDMA MCL. When they are not the same, the more stringent 
standards should be used (i.e., GW2 standard for endrin is 0.004 
ug/l compared to the SDWA MCL of 2 x 10'^ mg/l). 

o Mew Jersey Surface Water Quality Standards (M.J.A.C. 
7:9-4) 

The Mew Jersey Surface Water Quality Standards provide maximum 
concentrations of hazardous substances for various surface water 
classifications (e.g., FW2, SE, and SC waters). Surface water 
at the SCP site (e.g.. Berry's Creek and Peach Island Creek) is 
classified as FW2-MT/SE2<3). Table 1.4 presents the 
FW2-NT/SE2 surface weter quality standards for toxic substances 
detected at the SCP site. Other substances regulated by the 
surface water quality standards are chlorides, pH, suspended 
solids, bacteria and,phosphates. 

o Mew Jersey Criteria for Groundwater Protection and 
Response (M.J.A.C. 7:14A-6.15) 

The Mew Jersey Csii;exia £oc Groundwater Protection and Response 
represent the codified RCRA Groundwater Protection Standards. 
The criteria provide four categories of not-to-be-exceeded 
concentration limits for hazardous waste constituents identified 
in M.J.A.C. 7:26-8.16: (1) state groundwater quality standards 
(M.J.A.C. - 7:9-6) or state surface water quality standards 
(M.J.A.C. 7:9-4); (2) Maximum Concentration Limits (MCLs); (3) 
Alternate Concentration Limits (ACLs); .and (4) background 
concentration levels. The groundwater protection program also 
specifies that sampling and monitoring be performed. 

Generally speaking, the state groundwater/surfacewater quality 
standards (Table 1.3), rather than the other three categories, 
should be used to establish cleanup standards for the SCP site, 
because they are more stringent and specific to state ground
water characteristics (see separate discussion above). For many 
contaminants, the water quality standards are equivalent to the 
RCRA MCLs and SDWA MCLs. Maximum concentration limits are 
provided in Table l.S. ACLs can only be used to set CERCLA 

(3) Surface Water Quality Standards Guide and Index D, Surface 
Water Classifications of the Passaic, Hackensack and NY 
Harbor Complex Basin, July 1985. FW2/SE2 indicates there 
may be a salt/freshwater interface. The point of demarca
tion between fresh and saline water must be determined where 
salinity reaches 3.5 parts per thousand at mean high tide. 
"MT* means non-trout producing freshwater. 
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cleanup levels when point of human exposure is estimated within 
the facility's boundary, and MCLs are not otherwise 
appropriate. In general, background levels should not be 
adopted for establishing CZRCLA cleanup levels.For the SCP site, 
the groundwater protection standards, particularly the New 
Jersey Groundwater Quality Standards (M.J.A.C. 7:9-6), should be 
used to evaluate the alternatives in the context of the 
vulnerability, use and value of the contaminated ground water. 
To the extent that the standards would restore ground waters to 
their crrrrent or potential uses, such standards may be 
applicable to SCP site cleanup. 

o MJPOES Values for Toxic Effluent Limitations (M.J.A.C 
7:14A>-1« Appendix F,) (Whole effluent bioassay) 

The values presented in Table 1.6 are the toxic effluent 
limitations used to establish discharge limitations in a NJPDES 
permit. Remedial actions that involve the discharge of 
contaminated ground water or leachate would have to comply with 
the MJPDES toxic effluent limitations. Remedial actions 
involving onsite discharges to groundwater or surface water do 
not require a permit due to the CERCLA exemption. However, 
substantive sfflusst lizitstisns srust still be met. 

1.2 Air 

Federal 

Mo coRtaminant-speclflc ARARs have been identified. See Section 
2, -Action-Specific ARARs.* 

State Qff New Jersey 

o Mew Jersey Ambient Air Quality Standards (M.J.A.C. 
7:27-13) 

The ambient air quality standards provide maximum concentrations 
of suspended particulate matter in air, sulfur dioxide, carbon 
monoxide, ozone, lead, and nitrogen dioxide. Table 1.7 presents 
the concentrations for these listed contaminants. Technologies 
utilized during SCP site remediation that are likely to emit 
these contaminants to air, such as air strippers, in-situ 
vitrification or on-site incinerators, would have to be designed 
to ensure that the ambient standards are not exceeded. 

1.3 Soils and sediments 

Mo contaminant-specific ARARs exist for soils and sediments. 
See Section, 4.3, "To Be Considered" Material for Soil and 
Sediment Cleanup. 
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2.0 ACTZOB-SPECZFZC ARARS 

The following section presents the ARARs that are likely to 
pertain to the SCP site cleanup, based on the remedial actions 
that could be developed to correct site contamination. 

According the the Dames and Moore, "Draft Remedial Investigation 
Report,* contamination has been detected in ground water, 
surface water, soils, and stream sediment. Therefore, 
action-specific ARARs presented below would affect technologies 
that could be used to remedy contaminated media. 

The presentation is organized according to the following treat
ment types: ground water and surfiice water treatment, air 
emission treatment, general treatment,|hazardous waste transport, 
and disposal and site closure. In addition, ARARs that protect 
worker safety and , specify site management procedures are 
discussed. 

Because the implementation of RCRA has been delegated to the 
states, all of the RCRA action-specific ARARs that may affect 
design of a remedial action at SCP arei presented under the State 
of Mew Jersey section? The Hazardous and Solid Waste Act 
(HSWA) amendments to RCRA, for which | Mew Jersey does not have 
authority, are described under the federal sections. 

• ': ' i 

2.1 Ground Water and Surface Water Treetaent 

Federal 

o Clean Water Act (Section 4|02) -. National Pollutant 
Discharge Elimination System (MPDES) (40 CFR Parts 
122-125) ! 

The NPDES program, establishes applicable effluent standards 
(i.e., technology-based and/or water-quality based) for direct 
and indirect discharges to surface water and ground water. The 
NPDES program is administered by EPA and authorized State 
agencies (see the Mew Jersey Pollutant Discharge Elimination 
System (MJPDES) discussion below). 

o SDWA Underground Injection Control (UIC) Program (40 
CFR 144 - 147) 

The UIC program controls the injection of fluids through wells 
into underground aquifecs. The purpose of the UIC program is to 
protect drinking water sources. The substantive requirements o£ 
the UIC program include RCRA manifest and corrective action 
requirements, well construction requirements, and well operation 
and closure requirements. In addition, if the fluid to be 
injected is classified as a RCRA hazardous waste, it must be 
treated according to Best Demonstrated Available Technology 
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(BOAT) prior to injection. RCRA-restrioted waste at CERCLA 
sites must attain treatment levels or be subject to one of 
several variances before being disposed of in certain aquifers. 

The UIC program ARAR would pertain to the SCP site if a 
groundwater treatment system were selected that involved 
reinjection of pumped/treated ground water to aquifers. 

Sfeâ B of Maw Jersey 

o Mew Jersey Pollutant Discharge Elimination System 
(MJPDES) (M.J.S.A. 58:10A-1) 

The MJPDES program establishes applicable effluent standards 
(i.e., technology-based and/or .water quality-based) for direct 
and indirect discharges to surface water, ground water and 
land. Technology-based effluent limitations have to be 
imposed on a case-by-case basis. Water quality-based limits 
include toxic and pretreatment standards (such as pretreatment 
standards for discharge into publicly-owned treatment works), 
water quality criteria, state water quality standards and MJPDES 
toxic effluent li9lt;: (-See separate entries under Section 1.0, 
"Contaminant-Specific ARARS.*) 

The MPDES program would apply to any remedial action that 
involves the direct discharge of treated or untreated ground 
water or liquid wastes, indirect stormwater runoff, underground 
reinjection of contaminated ground water, land application of 
sludge, rapid infiltration, and disposal of surface dredge 
spoils, (see NJPDES values for toxic effluent limits). 

o Permit to Divert Surface or Subsurface waters 
(Non-agricultural) (M.J.A.C. 7:19) 

Actions involving water diversion from surface waters or ground 
waters in excess of 100,000 gallons per day (70 gallons pe;r: 
minute) must obtain a water allocation permit. CERCLA actions': 
that involve onsite water diversion must comply with the 
substantive requirements of this regulation, but are exempt 
under CERCLA from administrative requirements. 

o Well drilling and Pump Installers Licensing Act 
(M.J.A.C. 7:8-3.11) 

Any drilling, boring, coring or excavation of wells must be 
permitted. In addition, a licensed well driller must supervise 
the construction of all wells. CERCLA actions involving well 
drilling must receive the prior approval of the Mew Jersey DEP. 
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2 , 2 Air Emission Treatxaent 

Federal 

o Clean Air Act Rational Emission Standards for 
Hazardous Waste Air Pollutants (MESHAPs) (40 CFR Part 
61) 

The Clean Air Act MESHAPs establishes emission standards for 
mercury, vinyl chloride, arsenic, and benzene (fugitive). These 
emission standards apply to specific facilities or processes. 
In addition, the MESHAPs establish fugitive emission standards 
for general sources emitting hazardous air pollutants, which 
contain performance standards and repair schedules for various 
equipment. 

To the extent that remedial actions selected for the SCP site 
resemble the processes listed in the MESHAP standards, the 
standards would be: appropriate for use as design endpoints. 
Remedial technologleis that might be subj'ect to MESHAPs Include, 
but are not limited to, air strippers, in-situ vitrification and 
incinerators. The fugitive emissions standards would pertain 
to any remedial action selected, including surface impoundments 
(i.e., evaporation), that potentially release contamination to 
air. 

State Qff New Jersey 

o Mew Jersey Air Permit Requirements (M.J.A.C. 7:27-8) 

The air permit requirements state that emissions of organic 
substance (VOS) from waste or water treatment equipment must be 
calculated based on loading. Treatment equipment includes, but 
is not limited to, air strippers, aeration basins, and lagoons. 
Exemptions apply depending on type of equipment, vos 
concentration and treatment capacity. 

o Mew Jersey Control and Prohibition of Air Pollution by 
Toxic Substances (M.J.A.C. 7:27-17) 

The New Jersey toxic emission standards control the storage, 
transfer, use and discharge of toxic volatile organic substances 
(TVOS). Any emission of toxic siibstances must be registered 
with the Mew Jersey OEP. Mo ntimerieal emission standards 
exist. This regulation also sets the standard for using the 
lowest allowable rate whenever a TVOS is subject to the 
provisions of one or more Mew Jersey air standard. Chemicals 
detected at SCP that are contained in this regulation include 
benzene, chloroform, 1,1,2-trichloroethane, tetrachloroethylene, 
and trichloroethylene. 
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These standards would apply to any remedial alternative having 
air emissions, such as air strippers, surface impoundments 
(i.e., evaporation), in-situ vitrification and incinerators. 

0 Mew Jersey Regulations for Volatile Organic Substances 
(M.J.A.C. 7:27-16) 

The Mew Jersey volatile organic substance (VOS) regulations 
control the storage, transfer, and emission of VOS from source 
operations. The maximum allowable emission level is expressed 
as a percentage of process emissions by weight. The maximum 
allowable emission levels range from 8 to 15 percent of process 
weight emissions, except for source operations with very high 
vapor pressure ranges, which have much lower allowable levels. 

Any remedial action taken at SCP that would involve the release 
of VOS to air would be subject to these emission rates. 

o New Jersey Regulations on Incinerators (M.J.A.C. 7:27 
- 11) 

The New Jern^y rMulations on incinerators specify contruction 
methods, particle emission standards for ash, and opacity 
standards. The regulations would require that a permit be 
obtained prior to construction. The contruction/operation of an 
incinerator as part of a CERCLA response must only adhere to the 
substantive permit requirements. 

The use of an onsite incineration to treat hazardous waste at 
SCP would be subject to the ash emission and opacity standards. 

2.3 General Treatment 

o New Jersey Hazardous Waste Facility Design and 
Operating Requirements (M.J.A.C. 7:26 - 10.4 to 10.8 
and 11.6 and 11.7) 

New Jersey hazardous waste regulations provide design and 
operating standards for RCRA hazardous waste facilities, such as 
landfills, surface impoundments, or incinerators. The design 
requirements specify performance objectives, construction 
material restrictions, and liner system specifications for 
preventing contaminant migration to adjacent subsurface and air 
media. Landfills, for example, must have a double liner and 
leachate collection system. Incinerators must achieve certain 
contaminant destruction and removal efficiencies. The operating 
requirements state that facilities should be operated to prevent 
the release of contaminated material and waste migration to 
adjacent media. In addition, the regulations call for 
performing trial treatment studies. 
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* RCRA facilities subject to these requirements that may be used 
to remedy the SCP are surface impoundments, tanks and 
containers, thermal/incineration treatment, landfills, and 
chemical, physical or biological treatment facilities (e.g., 
solidification or fixation). 

2.4 Hasardoua Waste Transport 

Federal 

o DOT Rules for the Transportation of Hazardous 
Materials (49 CFR Parts 107, 171.1 - 171.500) 

These regulations specify the procedures for packing, labeling, 
manifesting, and transporting hazardous materials from point of 
generation to point of treatment, storage or disposal. All 
transported hazardous materials must be identified with a DOT 
registration number. 

Any remediation that calls for transport of contaminated soils, 
treatment residues, or dredged stream sediment would be subject 
to the DOT hazardous waste transport requirements. 

State Qg New Jersey 

o Mew Jersey Hazardous Waste. Hauler Responsibilities 
(M.J.A.C. 7:26 - 7) 

The Mew Jersey hazardous waste hauler responsibilities Include 
waste labeling, record keeping, manifesting, and applying for a 
license. These reqxiirements would apply to hazardous waste 
transported from SCP to off-site treatment or disposal 
facilities. 

2.5 Disposal and Site Closure 

Federal 

o RCRA Land Disposal Restrictions (40 CFR Part 268) 

The land disposal restrictions establish treatment standards and 
prohibition dates f̂or the disposal of certain listed hazardous 
wastes. Currently, the land disposal restrictions are in effect 
for listed solvent- (FOOl - F005) and dioxin- (F020-23, 26, and 
27) containing wastes and /"California List" wastes (.e.g., liquid 
metals, liquid PCBs, liqxH-d—eyaxrides; "liquid corrosives, and 
solid/liquid halogenated organic compounds). 

Solvent-containing wastes at SCP whose extract exceeds the Table 
2-1 threshold treatment levels must be treated according to 
best demonstrated available treatment (BOAT) until the waste 
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extract no longer exceeds such levels. The Toxicity 
Characteristic Leaching Procedure (TCLP) must be used to produce 
waste extracts. The following treataent technologies have been 
identified as BOAT for solvent-containing waste: batch 
distillation, thin film. evaporation, incineration, steam 
stripping, aioiogieai traatment, carbon adsorbtion, air 
stripping, and %*et air oxidation. 

"California List" wastes at SCP whose extracts/total waste 
exceed regulatory threshold levels are subject to a BOAT 
standard or a ban on land disposal. Table 2-2 provides, 
threshold levels pertaining to "California List" wastes; Table 
2-3 provides the required BOAT for each "California List" waste 
that exceeds the threshold levels. Certain variances and 
exemptions apply to select wastes based on lack of available 
treatment capacity. The TCLP is used to produce waste extracts. 

Among the chemicals detected at the SCP site that are regulated 
by the LDR are certain solvents, (e.g., tetrachloroethylene, 
trichloroethylene, methyl chloride, toluene, chlorobenzene, and 
1,1,1-trichloroethane), and "California List" wastes (e.g., 
numerous metals, and liquid PCBs). Preliminary site data 
indicate thst all these chemicals have contaminated the ground 
water. In addition, an on-site tank storing sludges reportedly 
contains PCBs (PCB sludges may test as liquid)'^ Disposing of 
likely PCB sludges and pumping of contaminated ground water may 
generate restricted hazardous waste, and therefore may 
necessitate TCLP testing to determine whether treatment may be 
required prior to land disposal. 

o TSCA Storage and Disposal of PCB Wastes (40 CFR 761.60 
- 761.79) 

This regulation requires that wastes containing PCBs in excess 
of 50 ppm be disposed of in a chemical landfill, incinerated, or 
by another method with equivalent destruction efficiencies. 
Site investigation indicates that contaminated soils/stream 
sediment contains PCBs in excess of 50 ppm, therefore site 
cleanup will be subject to the disposal methods identified 
above. The sludge in the on-site tank may also contain PCBs in 
excess of 50 ppm. (see Section 4.3, "To be Considered" Material 
for Soil/Sedlmenb Cleanup). 

o National PCB Spill Cleanup Policy (52 Federal Register 
10688) 

This policy establishes cleanup levels for new spills of PCB 
material in restricted and unrestricted land use areas. EPA 
does not Intend that these requirements automatically affect PCB 
cleanup levels established for CERCLA cleanups, because CERCLA 
sites involve old spills that may pose different cleanup 
criteria. 
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.Sf«»e of New Jersey 

0 Mew Jersey Hazardous Waste Facility Closure/Post-
Closure Requirements (M.J.A.C. 7:26) 

The hazardous waste closure and post-closure regulations provide 
general and facility-specific closure/post-closure requirements. 

Closure/post-closure requirements are provided for tanks, 
containers, surface impoundments, landfills, and other 
facilities. Generally speaking, wastes must be removed from 
facilities at closure and facilities decontaminated. For 
landfills, in which waste remains on site, final liner and cover 
requirements apply. For wastes that will remain on site (i.e., 
disposed of on site), a final cover must be designed to (1) 
provide long-term minimization of contaminated liquids' 
migration; (2) function with minimum maintenance over the 
long-term; (3) promote drainage and minimize erosion or 
abrasion of the cover; (4) accomodate settling and subsidence so 
that "the cover's integrity is maintained; and (5) have a 
permeability of less than or equal to exponent 1 X 10'"̂  
centimeters per second. In addition, leachate collection 
systems must be operated until leachate is no longer detected. 

If the SCP site remedy involves the use of hazardous , waste 
facilities, such a surface impoundments, tanks/containers, 
solidification/fixation equipment, the facility-specific closure 
requirements would be appropriate. In addition, any on-site 
disposal of contaminated soils at SCP would be subject to the 
final cover requirements described above. 

o Soil Erosion ' and Sediment Control Plan Certification 
(M.J.S.A. 4:24-1) 

Plan certification is required for projects which disturb more 
than 5,000 square feet of surface area of land. The plan must 
address soil erosion and sediment control measures for any 
excavation or closure activities that would occur during site 
remediation. 

2.6 Worker Safety and Site Management 

Federal 

o Occupational Safety and Health Standards for Hazardous 
Response Contractors (29 CFR 1926) 

The OSKA standards for hazardous response contractors establish 
worker safety and health program goals for CERCLA cleanups. 
Broadly speaking, a health and safety program must identify site 
hazards and procedures for mitigating these hazards; provide 
training and medical surveillance; provide protective equipment 
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and engineering controls to ensure that maximum permissable 
exposure limits are not exceeded; inform subcontractors of risks 
involved; decontaminate employees and equipment; and prevent 
accidental collapse of site excavations in which employees work. 
In addition, contractors involved in hazardous waste remediation 
must be registered with the State of Mew Jersey. 

0 TSCA Recordkeeping, Reporting and Marking of PCB 
Equipment (40 CFR 761.40-761.79) 

These regulations specify procedures for recordkeeping, 
reporting, and marking of PCB material and equipment for receipt 
at incinerators and chemical landfills. Any on-site chemical 
landfilling or incineration of PCB-containing waste would be 
subject to these adminitrative requirements. 

^ t » t m of W«.w Jersey 

0 New Jersey's Hazardous Waste Facility Requirements -
General (M.J.A.C 7:26 Subchapter 9) 

The general hazardous waste facility treatment standards require 
the development of waste analysis, preparedness and prevention, 
contingency and emergency plans. In addition, facilities must 
keep site activity records, provide 24-hour site security, 
perform site inspections, and train personnel. All' RCRA 
treatment, storage, and disposal facilities are required to 
satisfy these requirements prior to obtaining an operating 
permit. 

The final remedy selected at SCP would have to demonstrate that 
the plans and procedures described above would be performed as a 
matter of remedy implementation. 

3.0 LOCATIOH-SPECIFIC ARARs 

The following section presents the ARARs that likely 
pertain to the SCP site based on the SCP site's location in a 
floodplain and wetland. Also note that the site is within the 
jurisdiction of the Hackensack Meadowlands Development 
Commission. The section is organized according to federal and 
state location-specific ARARs. 

Federal 

Executive Orders on Floodplain Management and wetlands 
Protection (CERCLA Floodplain and wetlands 
Assessments- E.O. 11988 and 11990) 

The floodplain management and wetlands protection Executive 
Orders require federal agencies to assess the potential effects 
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of actions they take in a floodplain or wetland area. Agencies 
must demonstrate that any remedial action taken in a wetland or 
floodplain is the only practical alternative. In addition, the 
agency must show that the potential negative effects are minimal 
and must describe any steps necessary to prevent degradation of 
natural or beneficial values of floodplains or wetlands. 

The SCP site is located in a Class IV wetland, although the site 
itself is filled, and therefore, not presently a wetland. 
Excavation of contaminated soils might impact the surrounding 
wetland. To comply with the Executive Orders, excavation may 
have to be backfilled, graded to its original grade and 
revegetated. In addition, erosion, sedimentation, and 
resuspension of sediments may have to be mitigated. To the 
extent that removal or remedial actions impact the surrounding 
wetlands, the Agency may be required to complete an assessment. 
In all cases, the Agency must document remedial action decisions 
in a Statement of Finding and Record of Decision. In addition, 
if the selected removal action is scheduled to extend beyond 4 5 
days, a formal community relations plan must be developed. 

o Clean Water Act Section 404 Requirements 

Section 404 gives the Army Corps of Engineers authority to 
isssue permits for disposal or discharge of dredged or. fill 
material to waters of the U.S., including isolated wetlands. 
Factors the Corps may use to evaluate whether or not to issue a 
permit include conservation considerations, economic values, 
recreation values, effects on shoreline or wetlands,• fish and 
.wildlife values, human health and welfare, and municipal water 
supply impacts. Under Section 404 (b)(1) guidelines (40 CFR 
230.10(b)(c)), dredged or fill material may not be allowed to be 
discharged or disposed of if such action would violate toxic 
effluent standards under the CWA 307 or state water quality 
standards, or if there is a practical alternative to the 
proposed discharge that would have less adverse Impact on the 
aquatic ecosystem. 

To the extent that remedial action involves discharge of dredged 
material in wetlands; capping; or construction of berms, levees, 
and drains, it will be subject to Section 404 permit conditions. 

St;at;e n f Mew Jersey 

o General Standards for Permitting Stream Encroachment 
(Flood Hazard Area Control Act Requirements M.J.S.A. 
58: 16A-50) (M.J.A.C. 7:8-3.15) 

These standards control soil erosion and sediment movement 
caused by construction or alteration of any structure or 
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permanent fill along a stream or in flood plain area. Remedial 
action at SCP site that consists of soil excavation in or near 
the stream bed would be subject to these requirements. 

o Rackesssck Meadowlands Development Commission (HMDC) 
Zoning/Land Use/Environmental Requirements (N.J.A.C. 
19:4) 

The HMDC has lead responsibility for managing the Hackensack 
Meadowlands District (HMD) (boundaries are prescribed in the 
Hackensack Meadowlands Reclamation Act (M.J.S.A. 13:17-A s n 
i s a . ) ) ' The HMD areas that lie within the coastal zone 
boundaries are treated differently than other parts of the 
coastal zone. Land use in the HMD is controlled by the Master 
Plan Zoning Ordinance Requirements (latest revision on June 20, 
1988), which are compatible with the CZMA while reflecting the 
HMDC's mandate for business development. The HMDC is empowered 
tO: review and regulate construction plans to ensure the 
protection of wetland/estuary areas. 

The SCP site is within the HMDC jurisdiction. HMDC requirements 
may be ARARs for detailed evaluations of remedial alternatives, 
particularly with regard to activities that would effect water 
quality of Peach Island Creek and wetland areas. 

o Coastal Zone Management Act (CZMA) of 1972 (16 U.S.C. 
1451) 

The Coastal Zone Management Act controls the use and activities 
performed in designated coastal areas. Most CERCLA remedial 
actions that would be taken in coastal areas are considered to 
be consistent with coastal zone restrictions; although 
consistency determinations must be sought.'4) CERCLA actions 
that do not properly mitigate coastal area impacts could be in 
conflict with the coastal zone requirements. See also 
Hackensack Meadowlands Development Commission requirements. 

o The Freshwater Wetlands Protection Act of 1987 
(M.J.S.A. 13:98-1) 

The Freshwater Wetlands Protection Act requires the permitting 
of activity in iind around freshwater wetlands. It is likely 
that these provisions would apply, because Peach Island Creek 
may be classified FW2. Regulated activity Includes removal, 
excavation, disturbance, or dredging of soil; disturbance b£ 

(̂ ) Mr Bob Hargrove, Environmental Impacts Branch, U.S. E.P.A 
Region II at *CERCLA/SARA Environmental Review Seminar," 
April 15, 1988. 
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water table; dumping, discharge or filling; and driving of 
pillings; among others. Any remedial action selected for SCP 
site that employs one of these activities would be subject to 
these requirements, which become effective July 1, 1988. 

4.0 T O BB COHSIDERBD- MATERIAL 
- • ' 

The following section presents material that may need to be 
considered when developing and evaluating remedial alternatives 
at the SCP site. "To be considered" material is presented 
according to the the media it addresses. 

4.1 Ground Water and Surface Water 

Federa'̂  

0 Safe Drinking Water Act Maximum Contamination Level 
Goals (MCLGs) 

MCLGs are non-enforceable drinking water standards for 9 
contaminants. EPA has proposed MCLGs for an additional 40 
contaminants (40 FR 46936). MCLGs would result in no known or 
anticipated adverse health effects. For carcinogens, the MCLGs 
are set at zero. 

MCLGs would be pertinent to the SCP site cleanup if multiple 
exposure pathways existed or other significant threats were 
identified. 

0 . EPA Drinking Water Health Advisories 

EPA drinking water health advisories are non-enforceable 
guidelines for drinking water suppliers that are protective of 
the most sensitive pupulation members. Health advisories are 
calculated to reflect the consumption and toxicological 
chracterlstics for children and adults for various exposure^ 
durations. The advisories should be evaluated if indicator' 
chemicals detected at SCP lack ARARs. 

0 EPA Health Effects Assessments (HEAs) and 
Toxicological Profiles 

• 
EPA's Office of Research and Development has published Health 
Effects Assessments (HEAs), which provide an analysis of 
toxicological and cancer potencies for about 60 chemicals. The 
toxicological profiles, which are currently under development, 
will update HEA analysis and reflect additional analysis for new 
chemicals. According to current schedule, the toxicological 
profiles should be finalized by early 1989. 
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o EPA'S Groundwater Classification Guidelines and 
Protection Strategy 

EPA's Groundwater Classification Guidelines may be used to guide 
the application of contaminant-specific ARARs. Ground water is 
grouped into ens of three classes depending on its potential for 
use as drinking water. The strategy states that SDWA MCLS are 
appropriate to use to protect ground water that is classified as 
a current or potential drinking water source. 

state of New Jersey 

o Interim Action Levels for Selected Organics in 
. Drinking Water, January 1986 

This guidance provides concentration ranges of hazardous 
contaminants detected in drinking water that trigger response 
action. The concentration ranges are health based levels. They 
are derived from Suggested No Adverse Response Levels or 
"SNARLS", maximum contaminant level goals, and risk assessment 
results. The response actions are divided into four levels: (1} 
Level I- no action; (2) Level II - sampling and monitoring; (3) 
Level III - sampling, monitoring, and treatment or new water 
system within one year; (4) Level IV - sampling, monitoring, and 
Immediate remedial action. The interim action levels contained 
in this guidance will be replaced by maximum contaminant levels 
(proposed December 7, 1987 and expected to go final by" early 
Fall 1988). Table 4.1 provides the interim action concentration 
levels and appropriate level responses. 

o Interim Groundwater Cleanup Guidance (1986) 

Table 4.4 contains the groundwater cleanup levels for specific 
chemical compounds provided by the guidance. Where a federal or 
state MCL exists for a chemical compound, the more stringent 
applies. In no case should the concentration of the sum of all 
compounds listed in Table 4-4 exceed 50 ppb in ground water. 

Q ZC? Site-Specific Groundwater Cleanup Levels (July 9, 
1988, NJDEP) 

The groundwater , cleanup levels provided in Table 4.5 were 
provided by NJDEP for the SCP-identified compounds listed in the 
Dames and Moore Report, "Draft Remedial Investigation," April 
18, 1988. Although in many cases the NJDEP levels complement 
those contained elsewhere in ARARs or other "to be considered" 
material, they may be more stringent in some cases. 

7800b 
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o Mew Jersey's Proposed Maximum Contaminant Levels for 
A-280 Chemicals (December 7,1987) 

., Mew Jersey's proposed Maximum Contamination Levels would replace 
the "Interim Action Levels'^ for Hazardous Contaminants in 
Drinking water* that were established as guidelines. The 
proposed MCLs were selected based on the principle that the 
health-based level should be the MCL unless the health-based 
level was below the practical quantitation level (PQL). In 
those cases, the MCL was set at the PQL. The proposed New 
Jersey MCLs are at least as or more stringent than the proposed 
federal MCLs. 

When finalized, the Mew Jersey MCLs should be used to establish 
the drinking water cleanup standards for particular contaminants 
at the SCP site cleanup, because they are more stringent than 
the proposed federal MCLs. Table 4.2 provides the list of 
proposed Mew Jersey MCLs. 

4.2 Air 

0 Proposed Air Emission Standards for Treatment, Storage 
and Disposal Facilities (52 Federal Register 3748, 
February 5, 1987) 

EPA has proposed to regulate air emissions from certain 
equipment employed in volatile hazardous air pollutant (VHAP) 
service. To be regulated, VKAP equipment must contain or be in 
contact with liquids, gases or emissions from hazardous waste in 
concentrations greater than 10% ' organics by weight. VKAP 
equipment include process acciumilator vessels, suchi as air 
strippers. The proposed standard would require that VHAP 
equipment have a closed-vent system capable of capturing and 
transporting any leakage to a control device designed and 
operated to achieve at least 95% emission reduction. 

Remedial actions thiat employ air strippers would be subject to 
these requirements once they are finalized. 

4.3 Soils and Sediments 

The NJDEP soil cleanup approaches described in this section are 
pertinent only to upland soils. Development of cleanup levels 
for aquatic/estuarine sediments in Peach Island Creek or Berry's 
Creek should utilize EPA risk assessment approaches based upon 
Clean Water Act Wa^er Quality Criteria for the parameters of 
concern. I 

002838^ 
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0 New Jersey Department of Environmental Protection, 
Summary of Approaches to Soil Cleanup Levels 

This guidance presents Mew Jersey DEP's theoretical approach to 
establishing cleanup objectives for contaminated soil. The 
theoretical approaches are discussed in the context of the DEP's 
overall objective for establishing soil cleanup levels: 

Protect humans from direct contact; 

Protect ground water from degradation due to leaching 

Protect surface water when migration of contaminated 
soil to surface water is possible. 

Actual applications of the five approaches are discussed to 
provide further guidance on what the DEP believes are acceptable 
uses. 

The four approaches discussed include cleanup based on: (1) 
background concentrations; (2) analytical detection limits; (3) 
risk assessment methodology; (4) surrogate or action levels; and 
(5) chemical class cleanup objectives. New Jersey suggests that 
background only be applied to contaminants that exist in nature. 

Background contamination levels for inorganic compounds have 
been developed using specific site or literature values. The 
cleanup levels for inorganic compounds are generally 1 to 3 
times background depending• on range of concentration and 
toxicity observed. Table''4.3 presents New Jersey background, 
U.S. background, and suggested soil cleanup objectives for 
inorganic metals detected at SCP. Cleanup of inorganics in soil 
at the SCP site should achieve these levels. "Industrial" 
background for petroleum hydrocarbons is Identified as 100 ppm. 
The objectives also provide a PCB soil cleanup level range of 
(l-S ppm (7/19/88 transmittal from NJDEP to U.S. EPA). 

The use of analytical detection limits results in cleanup levels 
at non-detectable limits. Analytical detection limits have been 
used to set cleanup levels for anthropogenic compounds, (i.e., 
those that do not occur naturally at the site). Therefore, this 
approach could be used to set soil cleanup levels for SCP 
chemicals for which alternative soil cleanup levels cannot be 
established. 

The risk assessment methodology approach has been used to 
establish soil cleanup levels for organic compounds. A soil 
cleanup level should be developed to protect hiunans from direct 
contact and to protect ground water and surface water quality. 
If the risk-based cleanup level is below the detection limit. 

- • 19 
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then the detection limit becomes the cleanup level. A 
risk-based PCB soil cleanup level, which does not exceed a 
one-in-a-lifetime cancer risk, was calculated as 274 ppb. 
Because the current detection limit is approximately at 5 ppm, 
the acceptable soil contaminant level is 5 ppm (based on 
analytical methods). The risk assessment approach is 
recommended for establishing soil cleanup standards for PCBs, 
solvents (e.g., toluene and benzene), phenols, and phthalates, 
which were detected at SCP site. 

The use of the risk assessment approach is limited by the 
adequacy of site data for characterizing the frequency and 
duration of exposure pathways. Although the department 
aclcnowledges the tendency for a risk assessment approach to 
overprotect the environment, it prefers using reasonable worst 
case exposure scenarios to protect the most sensitive individual 
likely to be exposed. 

The chemical class cleanup objective approach for establishing 
soil cleanup levels is best applied for triggering additional 
analysis. Therefore, its use for establishing cleanup levels in 
soil at the SCP site is limited. 

Finally, the surrogate or action level approach has been used 
for volatile organics, base neutrals and petroleum 
hydrocarbons. Like the chiemical class cleanup approach, it is 
best applied for triggering additional analysis, such as risk 
assessment or determination of background levels). Moreover, in 
the absence of other soil cleanup standards, the action levels 
may be used. The following scale applies: 

Volatile Organics 1 ppm 

Base Neutrals. 10 ppm . 

Petroleum Hydrocarbons 100 ppm 

^002839y9 
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TABLE 1 .1 

S X W nPTWTCTMG WATCT ACT (SDWAN 
uxr rmm gowTAMTWAwr LEVELS 

(MCLs) 

CHEWTrAL NAME 

Arsenic and Compounds 
Benzene 
Cadmium and Compounds 
Chloroform 
Chromium VI and Compounds 
1,2-Dichloroethane 
1,l-Dlchloroethylene 
Endrin 
Fluorides 
Lead and Compounds (Inorganic) 
Mercury and Compounds (Inorganic) 
Methoxychlor 
Nitrate (as M) 
Selenium and Compounds 
Silver and Compounds 
1,1,l-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethylene 
Vinyl Chloride 

MCI 

5 . 0 
5 . 0 
1.0 
1.0 
5 . 0 
5 . 0 
7 . 0 
2 . 0 
4 . 0 
5 . 0 
2 . 0 
1.0 
1.0 
1.0 
5 . 0 
2 . 0 
2 . 0 
5 . 0 
2 . 0 

(fl,n/l^ 

10-2 
10-3-
10-2 
10-1 
10-2 
10-3-
10-3-
10-4 

10-2 
10-3 
10-1 
10*1-
10-2 
10-2 
10-1 
lo-i* 
10-3-
10-3-

* Proposed (Federal) as of 2/1987 
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TABLE 1.2 (Shee t 1 of 3) 

py.gAW WATCT ACT fgWA> 

WATCT QUAT.TTV CTTTERTA ^WnC^ 

y o n ppoTECTTow O E HTTMAM H E A L T W 

Acenapthene 

(Organoleptic)* 

Aldrin 

Antimony and Compounds 

Arsenic V and Compounds 

Arsenic III and Compounds 

Benzene 

Benzidine 

Beryllium and Compounds 

Cadmium and Compounds 

Chlorinated Benzenes 

Chloroform 

Chromium III and Compounds 

Cyanide 

Dichlorobenzenes 

1,2-Dichloroethane 

Dlchloroethylenes* 

2,4-Dichlorophenol 

Dieldrin 

WATER AMD FISH 
INGESTION 

CUnita aer Liter) 

20 ug 

0.074 ng 

146 ug 

2.2 ng 

-

0.66 ug 

0.12 ng 

5.9 ng 

10 ug 

488 ug 

0.19 ug 

170 mg 

200 ug 

400 ug 

0.94 ug 

0.033 ug 

3.09 mg 

0.071 ng 

FISH 
CONSUMPTION 

ONLY 
runits oer L4»-«»r^ 

20 ug 

0.079 ng 

45,000 ug 

17.5 ng 

-

40 ug 

0.53 ng 

117 ng 

-

«• 

15.7 ug 

3,433 mg 

-

2.5 mg 

243 ug 

1.85 ug 

-

0.078 ng 

00284-0/? 
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TABLE 1.2 (Sheet 2 of 3) 

rr.EAW WATEg ACT frwA^ 

WATEP QtTALTTY CRITERIA fWQC^ 

FOR PRQTECTTQN OF HUMAN HEALTH 

CHEMTCAL NAME 

DDT 
Endosulfan 

Eldrin 

Ethyl benzene 

Fluoranthene 

Isophorone 

Lead and Compounds 

(Inorganic) 

Mercury and Compounds 

(Inorganic) 

Methoxychlor 

Nickel and Compounds 

Nitrobenzene 

Phenol 

PCBs 

Selenium and Compounds 

Silver and Compounds 

1,1,2,2-TetrachloToethane 

Tetrachloroethylene 

Thallium and Compounds 

WATER AMD FISH 
INGESTION 

(Units pec Liter). 

0.024 ng 
74 ug 

1 ug 

1.4 mg 

42 ug 

5.2 mg 

50 ug 

144 ng 

100 ug 

13.4 ug 

19.8 mg 

3.5 mg 

0.079 ng 

10 ug 

50 ug 

0.17 ug 

0.8 ug 

13 ug 

• 

• 

FISH 
CONSUMPTION 

ONLY 
rUnits ner Lit-ar^ 

0.204 ng 

159 ug 

-

3.25 mg 

54 ug 

520 mg 

-

146 ng . 

-

100 ug 
«• 

0.079 ng 

-

-

10.7 ug 

8.85 ug 

48 ug 

7800b 
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TABLE 1.2 (Sheet 3 of 3) 

rr .VAM WATER ACT fgWA) 

WATEB n n A L T T ? CRTTEPTA (VnCA 

EOP PPQTECTTQM O F HUMAM HEALTH 

CJfEMTrAL HAMS 

Toluene 

1,1,l-Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethylene 

Vinyl Chloride 

WATER AMD FISH 
INGESTION 

LPttlta per Liter). 

14.3 mg 
18.4 mg 

0.6 ug 

2.7 ug 

2 ug 

FISH 
CONSUMPTION 

ONLY 
runits tser Lifer^ 

424 mg 

1.03 mg 

41.8 ug 

80.7 ug 

525 ug 

• Criteria designated as organoleptic are based on taste and 

odor effects, but not human effects. Health-based WQC are not 

available for these chemicals. 

Source: "Water Quality Criteria, May 1, 1987; Office of Water, 

Regulation and Standards, USEPA 440/5-86-001. 

002841/2 
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TABLE 1.3 

WEW J E R S E V GRnOTIPWATEB 

O n A L T T ? STAWPARPS EQB flW3 

(NJAC 7:9-6) 

CHEWTgAL WAME P^TMAPV SECOWPAPV 

Arsenic and Compounds 

Aldrin/Dleldrin 

Benzidine 

Cadmium and Compounds 

(Hexavalent) 

Chromium and Compounds 

DDT and Metabolites 

Endrin 

Lead and Compounds 

Mercury and Compounds 

Cyanide 

Phenol 

PCBs 

Selenium and Compounds 

Silver and Compounds 

Copper 

Fluoride 

Oil and Grease and 

Petroleum Hydrocarbons 

Zinc and Compounds 

0.05 mg/l 

0.003 ug/l 

0.0001 mg/l 

0.01 mg/l 

0.05 mg/l 

0.001 ug/l 

0.004 ug/l 

0.05 mg/l 

0.002 mg/l 

0.2 mg/l 

3.5 mg/l 

0.001 ug/l 

0.01 mg/l 

0.5 mg/l 

.3 mg/l 

1.0 mg/l 

2.0 mg/l 

none noticeable 

5.0 mg/l 

7800b 
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TABLE 1.4 

HEW .TEPSEY STTPEACE WATEP 

QHALTTy STAWPARPS fWQS^ 

(NJAC 7:9-4) 

CHEMTCAL WAME WQS (uq/1) CLASSIFICATIQW 

Petroleum Hydrocarbons 

and other oil and 

grease 

None noticeable 

in water or deposited 

along shore or on 

aquatic substance in 

quantity detrimental 

to natural biota 

All 

Aldrin/Dleldrin 

Arsenic 

Benzidine 

Cadmium 

Chromium 

DDT and Metabolites 

Endosulfan 

Endrin 

Lead 

Mercury 

PCBs 

Selenium 

Silver 

0.0019 

50. 
0.1 
10.0 

50.0 

0.0010 

0.056 

0.0087 

0.0023 

50.0 

2.0 
0.014 

0.030 

10.0 

50.0 

All 

FW2 

All 

FW2 

FW2 

All 

?W2 

SE, SC 

All 

FW2 

FW2 

FW2 

SE, SC 

FW2 

FW2 

002842/2 
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TABLE 1.5 

CPOmiPWATEP PPQTSCTTOW AMP PESPOW.SE 

MATTMUM CPWCEWTRATTQW LTMTTS 

(RCRA MCLs) 

(NJAC 7:14 A-6.15) 

MCLs 

Arsenic 

Cadifflium 

Chromium 

Lead 

Mercury 

Selenium 

Silver 

Endrin 

Methoxychlor 

0 . 0 5 

0 . 0 1 

0 . 0 5 

0 . 0 5 

0 . 0 0 2 

0 . 0 1 

0 . 0 5 

0 . 0 0 4 u g / l 

0 . 1 
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TABLE 1.6 (Sheet 1 of 2) 

M.TPPgS TCTTg EEELUEWT LTMTTS 

(NJAC 7:14 A-l Appendix F) 

TQXIC COMPQUWD 

MAXIMUM VALUE FOR PROTECTION 
QE POTABLE WATEP STTPPLTES 

10* Cancer 

iPiicitY 

Aldrin 

Dieldrin 

Antimony 

Arsenic (Inorganic) 

Benzene 

Benzidine 

Beryllium 

Cadmium 

Chloroform 

Chromium 

Trlvalent 

Hexavalent 

Cyanide (free CM) 

DOT 

Dichlorobenzenes 

1,l-Dlchloroethylene 

Endosulfan 

Endrin 

Ethylbenzene 

1,2-Dichloroethane 

1,1,l-Trichloroethane 

1,1,2-Trichloroethane 

1,1,2,2-Tetrachloroethane 

0.074 ng/l 

0.071 ng/l 

2.2 ng/l 

0.66 ug/l 

0.12 ng/l 

3.7 ng/l 

0.19 ug/l 

0.024 n g / l 

0.033 u g / l 

0 .94 u g / l 

0 .6 u g / l 
0.17 u g / l 

146.0 u g / l 

10.0 u g / l 

170 mg/l 
50 u g / l 

200 n g / l 

400 u g / l 

74 u g / l 
1 u g / l 

1.4 mg/l 

18.4 mg/l 
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TABLE 1.6 (Sheet 2 of 2) 

W.TPnEg TOTTC gFFLtTEWT LIMITS 

(NJAC 7:14 A-l Appendix F) 

TQXIC CQMPQUWD 

MAXIMUM VALUE FOR PROTECTION 
QE POTABLE WATEP SUPPLIES 

10** Cancer 
TQTieifv 

bis (3-Chloroethyl ether) 

Fluoranthene 

Isophorone 

Lead 

Mercury 

Nickel 

Nitrobenzene 

Phenol 

Dimethyl phthalate 

Diethyl phthalate 

Di butlyl phthalate 

PCBs 

Selenium 

Silver 

Tetrachloroethylene 

Thallium 

Toulene 

Trichloroethylene 

Vinyl Chloride 

0.03 ug/l 

0.079 ng/l 

0.8 ug/l 

2.7 ug/l 

2.0 ug/l 

42 ug/l 

5.2 mg/l 

50 ug/l 

144 ng/l 

13'.4 ug/l 

19.8 mg/l 

3.5 mg/l 

313 mg/l 

350 mg/l 

34 mg/l 

10 ug/l 

50 ug/l 

1.0 ug/l 

14.3 rag/1 

7800b 
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TABLE 1.7 (Sheet 1 of 3) 

NEW JERSEY AMBIENT AIR QUALITY STANDARDS 

Suspended Particulate Matter 

(a) Primary air quality standards are: 

1. During any 12-consecutive months, the geometric mean 

value of all 24-hour averages of suspended particulate 

matter concentrations in ambient air shall not exceed 

75 micrograms per cubic meter; and 

2. During any 12 consecutive months, 24-hour average 

concentrations may exceed 260 micrograms per cubic 

meter no more than once. 

(b) Secondary air quality standards are: 

1. During any 12-consecutive months, the geomê tric mean 

value of all 24-hour averages of suspended particulate 

matter concentrations in ambient air shall not exceed 

60 micrograms per cubic meter; and 

2. During any 12-consecutive months, 24-hour average 

concentrations may exceed 150 micrograms per cubic 

meter na more than once. 

Sulfur PJQTide 

(a) The primary air quality standards are: 

1. During any 12-consecutive months, the arithmetic mean 

concentration of sulfur dioxide in ambient air shall 

not exceed 80 micrograms per cubic meter (0.03 ppm); and 

" - ' . iO- ' ' 30 
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TABLE 1.7 (Sheet 2 of 3) 

NEW JERSEY AMBIENT AIR QUALITY STANDARDS 

2. During any 12-consecutive months, 24-hour average 

concentrations may exceed 365 micrograms per cubic 

meter (0.14 ppm) no more than once. 

(b) The secondary air quality standards are: 

1. During any 12-consecutive months, the arithmetic mean 

concentration of sulfur dioxide in ambient air shall 

not exceed 60 micrograms per cubic meter (0.02 ppm); 

2. During any 12-consecutive months, 24-hour average 

concentrations may exceed 260 micrograms per cubic 

meter (0.1 ppm) no more than once; and 

3. During any 12-consecutive months, three-hour average 

concentrations may exceed 1,300 micrograms per cubic 

meter (0.5 ppm) no more than once. 

Cartion Mflno^ide 

(a)- The primary and secondary air quality standards are: 

1. During any 12 consecutive months, eight-hour average 

concentrations of carbon monoxide in ambient air may 

exceed ten milligrams per cubic meter (9 ppm) no more 

than once; and 

2. During any 12 consecutive months, one-hour average 

concentrations may exceed 40 milligrams per cubic meter 

(35 ppm) no more than once. 
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TABLE 1.7 (Sheet 3 of 3) 

NEW JERSEY AMBIENT AIR QUALITY STANDARDS 

Qzana. 

(a) The primary air quality standard is: 

1. During any 12 consecutive months, daily maximum 

one-hour average concentrations of ozone in ambient air 

may exceed 0.12 ppm (235 micrograms per cubic meter) no 

more than once. 

(b) The secondary air quality standard is: 

1. During any 12 consecutive months, one-hour average 

concentrations of ozone in ambient air may exceed 0.08 

ppm (160 micrograms per cubic meter) no more than once. 

Lead 

(a) The primary and secondary air quality standards are: 

1. During any three consecutive months, the arithmetic 

mean of 24-hour averages of lead concentrations in 

ambient air shall not exceed 1.5 micrograms per cubic 

meter. • 

Wltrooen Pioxide 

(a) The primary and secondary air quality standards are: 

1. During any 12 consecutive months, the arithmetic mean 

concentration of nitrogen dioxide in ambient air shall 

not exceed 100 micrograms per cubic meter (0.05 ppm). 

; ̂ ^ ^00284 5/ ^-32 
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TABLE 2-1 

LAND DISPOSAL BAN 
THRESHOLD LEVELS FOR SPENT SOLVENTS 

CONSTITUENT IN WASTE EXTRACT 

Spent Solvent fFQ01.E00S> 

Chlorobenzene 

1,2-Dichlorobenzene 

Ethylbenzene 

Methylene chloride 

(pharmaceutical industry) 

Methyl ethyl ketone 

Nitrobenzene 

Tetrachloroethylene 

Toluene 

1,1,l-Trichloroethane 

Trichloroethylene 

Xylene 

llaAtewateca 

0.15 

0.65 

0.05 
1 

12.7 

0.05 

0.66 

0.079 

1.12 

1.05 

0.062 

0.05 

All Others 

0.05 

0.125 

0.053 

0.96 

0.33 

0.125 

0.05 

0.33 

0.41 

0.091 

0.15 
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Constituent 

Metals 
Arsenic 
Gadriua 
Oircaiun 
Lead 
l?ercury 
Nickel 
Seleniur 
Qialliuff 

Cyanide (free) •-
Corrosives 
FCES 
HCCS 

•aSLE 2-2 
L M 0 OISPCSM. BAN 

"CALIFORNIA LIST" fASIES 

RESULATCror LEVELS 

• Scecifled Level 

500 sg/l 
100 sg/l 
500 mg/l 
500 sg/l 
20 ng/l 

134 Big/1 
100 cg/1 
130 og/l 

1,000 Big/1 
pfl 2.0 
50 pFK 

1,000 n^/kg 

Waste Analysis Reg. 

Analysis of filtrate 

Analysis of total Mate 

002846^ 
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TABLE 2-3 
LAND DISPOSAL BAM 

"CALIFCiailA LIST* MSXES 

TREATJCMT ffilHCDS AND EFFECHVE DATES 

Constituent 

Liquids with California 
List Bctals 

Corrosive liquids with 
pH 2.0 

Liquids containing free 
cyanides at levels 
1,000 ppai 

Liquids containing ICSs 
from 50 ppcm to 499 ppK 

Liquids containing PCBs 
500 ppa> 

Liquid wastewaters con
taining HOCs between 
1,000 ppm and 10,000 ppa 

Liquid non-wastewaters 
containing HCCs between 
1,000 ppv and 10,000 pps 

Liquid non-wastewaters 
contairang HOCs 10,000 

Non-liquid hazardous 
wastes containing HCCs 

1,000 ppir 

Liquid hazardous %«stes 
containing PCBs 50 pps! 
and other HOCs 950 pps 

Treatment Method 

BCAI not specified. Treat 
to below statutory levels 
or until no longer liquid. 

BDKS not specified. Treat 
to above p i 2.0 or until nc 
longer liquid. 

BOAT not specified. Treat 
to below 1,000 pps or until 
no longer liquid. 

BDAT is incinerator or high 
efficiency boiler authorized 
under RCRA and TSOl. 

BDAT in incinerator authorized 
under RCRA and TSCA. 

Effective Date 

7/8/87 

7/8/87 

7/8/87 

7/8/87 

7/8/87 

eCAT not specified. Treat tc 
below 1,000 pps:. If stabilized 
cr solidified, residual icust still 
be under 1,000 ̂ s : to be landfilled. 

BDAT is incinerator 
authorized under RCRA. 

BDAT is incinerator 
authorized under RCRA. 

BDAT is incinerator 
authorized under RCHA. 

BDKS is incinerator 
authorized under RCRA and 
TSCA. 

2-year variance granted 
until 7/8/89 

2-year variance granted 
until 7/8/89 

2-year variance granted 
untU 7/8/89 

7/8/87 

7800b 
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TABLE 4-1^*^ 

Xnttrla Action Ltvtis .(ug/D m d Rtcoomandatlons for 

Responses for Salecttd.Organics In Drinking Hatar^ 

January, 1986 

.(b) 

Hazardous Contaminant 

Benzene A 
Dlchlorobenztne(s) C 
1,2-01chloroethane A 
1,1-01chloroethylene B 
Methyltne Chloride A 
Polychlorinated Biphenyls A 
Tetrachloroethylene A 
1.1,l-Trichloroethane B 
Trichloroethylene A 
Vinyl Chloride A 
Xy]ene(s) C 

ficfiUA Level I Level II level III i s a s u ^ 

0-0.68(1) 
0-94(5) 
0-0.7(7) 
0.7(8) 
0-4.8(12) 
0-0.007(13) 
0-0.67 (14) 
0-20 (15) 
0-3.1 (17) 
0-0.015(18) 
0-100 

>0.68 1 6.8 
>94 1 42S 
> 0 . 7 i 7 
>7 i 53 
>4.8 1 47 
>0.007 i 0.07 
>0.67 1 6.6 
>20 1 110 
>3.1 i 30 
>0.015 1 0.15 
>100 1 550 

>6.8 1 68 
>425 i , 750 
>7 1 7 0 
>53 1 100 
>47 i 479 
>0.07 i 0.7 
>6.6 1 66 
>110 1 200 
>30 1 309 
>0.15 S, 1.5 
>550 1 1200 

>68 
>750(6) 
>70 
>100(9) 
>479 
>0.7 
>66 
>2G0 (16) 
>309 
>1.5 
>1200(19) 

SUMMARY QP RgSPQNSgS 

Level X -
Level IX -

Level XIX -

Level XV -

No recoRnended action, random spot check sampling. 
Confirm sanpling results; periodic eonltorlng; recoonend alternative 
water sources and/or appropriate treataent techniques. 
Confirm sampling results: monthly monitoring; develop within one year 
alternative water supplies and/or appropriate treatment techniques 
for public community water systems; recommend appropriate remedial 
actions to public noncommunlty water systems: and quarterly progress 
reports from both public community and public noncommunlty water 
systems. 
Confirm sampling results; Immediate remedial action for both public 
community and public noncommunlty water systems. 

a Table 4-1 has been prepared by the Division of Hater Resources and the Office 
of Science and Research of the New Jersey Department of Environmental 
Protection. 

b All units In Levels X, XX, XIX and XV are presented In micrograms per liter 
(ug/1) which, also equals parts per billion (ppb). For the purpose of Table 1. 
">" means "greater.than* and "i" means "less than or equal to". Numbers In 
parentheses, for example "(1)", Indicate corresponding scientific references 
In Appendix 1 attached. 

c The column title "Group" represents categorization of the listed hazardous 
contaminants based upon the weight of evidence of Its carcinogenicity. For 
example. Group A refers to known or probable human carcinogens. Group 8 
referes to possible carcinogens and Group C refers to Insufficient or negative 
data available on carcinogenicity. 

Source: 

7800b 

Drinking Hater Guidance, Xnterim Action Levels and Recommendations for 
Responses for Selected Organics In Drinking Hater, January 1986. 
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TABLE 4-2 

PRCPCSED NEW JERSEY MCLS 

CCMPOUNC MCL (CPb) 

Benzene 1.0 
Chlorobenzene 4.0 
1,2-Oichlocoethane 2.0 
i,l-Diehlocoethylene 2.0 
Methylene Chloride '2.0 
Polychlorinated Biphenyls (FCBs) (Total) 0.5 
Tetracholorcthylene 1.0 
1,2-Trans-diehloroethylene 10.0 
1,2,4-Trichlocobenzene 8.0 
1,1,l-Trichloroethane 26.0 
Trichloroethylene 1.0 
Vinyl Chloride 2.0 
Xylene(s) 44.0 

7800b 
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TABLE 4.3 

sen. CLEANOP OaiECnVES FOR INORGANIC METALS 

Metal 
N.J. O.S. 
Background* Background 

Cleanup Tioe above 
Objective (pp&) lU Background 

Arsenic 

Cadmium 

Chromiuir. 

copper 

cyanide 

Lead 

Mercury 

Nickel 

Selenius 

Silver 

Zinc 

MJ^. 

1.0 - 4.0 

5.0 - 48 

0.5 - 53.6 

NJ^. 

1.0 - 180 

NJ^. 

11.1 - 86.5 

0.01 - 4b 

N.A. 

4.5 - 168 

1.1 - 16.7 

0.01 - 1.0 ppm 

1 - 1,500 

2 - 200 

0.09 

2 - 200 

0.01 - 4.6 

8-550 

0.01 - 5.0 

0.01 - 5 

10 - 3,000 

20 

3 

100 

170 

12C 

250 - 1,000« 

1 

100 

4 

5 

350 

MJl. 

1 

-2 

3 

VJi , 

1-2 

NJk. 

1 

1 

KJl. 

2 

a. Data tzaa . Stephen Toth or Harry Motto, Cook College, Rutgers University. 

b. Agricultral soils in N.J. 

c. Established by New Jersey Department of Health based on a 1986 study of 
exposure to lead in soils. 

* 

Source: New Jersey Department of Environmental Fcotection - "Sunanary of 
Approaches to Soil Cleanup Levels" (as of Feburaxy 19, 1987). 

002848/?-
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TABLE 4 .4 

IWTTOTM CTOUMDWATgR CLEANUP LEVFLS 

Carcinogens 
(5 ppb) 

Moncarcinogens 
( f e d e r a l o r 
S t a t e MCITs) 

a c r y l o n i t r i l e 
benzene 
carbon tetrachloride 
chloroform 
1,2-dichloroethane 
1,1-dichloroethylene 
methylene chloride 
1,1,2,2-tetrachloroethane 
tetrachloroethylene 
trichloroethylene 
vinyl chloride 
1,1;2-trichloroethane 

acrolein 
bromoform 
chlorobenzene 
chorodibromomethane 
chloroethane 
2-chloroethylvinyl ether 
dlchlorobromomethane 
1,1-dichloroethane 
1,2-dichloropropane 
1,3-dichloropropylene 
ethylbenzene 
methyl bromide 
methyl chloride 
toluene 
1 , 2 - t r a n s - d i c h l o r o e t h y l e n e 
1 , 1 , 1 - t r i c h l o r o e t h a n e * 200.0 ppb 

* EPA proposed l e v e l a p p l i e s in t h i s ca se 

^ • 39 
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TABLE 4 . 5 (Shee t 1 of 3) 

CRommwaTTTP rT.gANm> LRVFT..*; imp 
. THE aCP SITE REMEDIATTON 

COMPOUNDS<«) 

V o l a t i l e CoitioQundg 

Benzene 
Chlorobenzene 
Chloroethane 
Chloroform 
1.1 - Dichloroethane 
1.2 - Dichloroethane 
1.1 -Dichloroethylene 
Ethylbenzene 
Methylene chloride 
1,1,2,2 -Tetrachloroethane 
Tetrachloroethylene 
Toluene 
1.2 - Trans-dichloroethylene 
1,1,1 - Trichloroethane 
Trichloroethylene 
Vinyl Chloride 
Methyl ethyl ketone 
m-zylene and 
o-̂ p -Xylene 

Aeid Conrnounda 

2 - Chlorophenol 
2,4 - Dichlorophenol 
2,4 - Dimethylphenol 
2 - Nitrophenol 
Phenol 

riennnp t.evel ^pp^) 

1.0 
4.0 

5.0 
• 

2.0 
2.0 
• 
2.0 
1.4 
1.0 
• 
10.0 
26.0 
1.0 
2.0 

44.0 (total) 

Baae/Neutral Comnounda 

Acenaphthene « 
Acenaphthylene 
Anthracene 

Source: New Jersey Department of Environmental Protection Memo 
to EPA (7ZiaZX9^^^ 

(*)This list of SCP-identified compounds was presented in 
the Dames and Moore Report and is based on samples 
collected on July and December 1987. 

'Numbers to be developed 

M • 
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TABLE 4.5 (Sheet 2 of 3) 

CgntlwnwaTCT CLgAWTTP LgVgI.S FOR 
THg figP S I T E REMgPTATTQM 

COHPOUMDS<*) 

Baae/Weutral gompounda (Cont'd) 

Benzo (a) pyrene 
Benzo (b) fluoranthene 
bis (2 - Chloroethyl) ether 
Butyl benzyl phthalate 
2 - Chloronaphthalene 
Chrysene 
1,2 - Dichlorobenzene 
Diethyl phthalate 
Dimethyl phthalate 
Fluoranthene 
Fluorene 
Indeno (1, 2, 
Isophorone 
Naphthalene 
Nitrobenzene 
Phenanthrene 
Pyrene 

3 - c, d) pyrene 

Cleanup Level (nnh^ 

.0 

.0 

.0 

.0 

.0 

.0 

P e a t j g j d e gomoetinda 

Beta - BHC 
4,4* DDT 
Endosulfan I 
Endrin 

3.5 

PCB Aroelora 

Aroclor 1242 0.5 

Conventional Anarlvaia 

Phenollcs,Total 
Cyanide, Total 
Petroleum Hydrocarbons 

300.0 
200.0 
ND (not detected) 

*M\imbers to be developed 
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TABLE 4 .5 (Sheet 3 of 3) 

fiBQTTNTWftTSa fT.ffftWUF LBYKT.fi FOR 
j j ^ f^^ gTTTT BgMgPTATTOM 

COMPOUMDS<«) 
Cleanup t.evel fppb) 

Metals 

Arsenic 
Beryllium 
Chromixim 
Copper 
Mercury 
Nickel 
Silver 
Zinc 

50.0 

1000.0 
2.0 

50.0 
5000.0 

'Numbers to be developed 

^002850/9" 
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U A R 0 3 1 9 8 9 ^ ' ^ ^ ^ ^ ^ ^ EMVIRONMENTAL PR0TECTi0»4lEXCY 

I . 

Vafl l f igU i t t lL P-S45 546 783 
RETnRW KBCETPT RBUUESTEU 

B. Gilbert Weil 
Facility Coordinator 
Union Carbide Corporation 
P.O. Box 670 
Bound Brook, New Jersey 08805 

Re: Scientific Chemical Processing ("SCP") Site - Carlstadt, N.J. 
ARAR Note No. 2: Polychlorinated Biphenyls ("PCBs") 
AdMiniatrative Order Index No. II CERCLA-BOlir f"the Order") 

Dear Mr. Weil: ' \ -̂- .. 

.As you' are aware, the data subadtted to EPA in the draft Reaedial 
Investigation report, dated Septeaber'^1988 -(which-wa*-prepared by 
the Respondents to the above Ortler) indicated-that hic^ levels of 
PCBs exist in the soil throughout the SCP Site. 

PCBs were discovered in thirty (30) of thirty-foor (34) soil ' 
sajqples taken at the Site. One soil eaxiple even indicated the 
presence of PCBs at a concentration of 15,000 parts p«|r million ' 
("ppm") near the surface of the Site. -.̂ r̂ • -* 

\ : ^ -
The highest' concentrations of PCBs found at the Site were iirtthie 
form of Aroclor 1242. The mean concentration of Aroelor-lMilr^^ 
the unsaturated (above the water table) soil mTt^i^'^ypm^jf'*^^'^''^^ 
mean concentration of Aroclor 1242 in the satiirsted^'^Oiia^V 
water table) soil was 72.6 ppa. Aroclor 1242 was the 
pervasive form of PCB at the Site. However, other Aroclor jn^pes, 
including Aroclor 1248, 1254 and 1260, were also'detftcted'̂ 'in̂  soil 
both above and below the %raiter table at thet Site.' >Tbe pztuience' : 
of these other forms thereby indicates that Aroclor 1742 aliohe': 
represents only a portion of the total PCB levels which exist at'-' 
tbe Site. .__, . . . - . . ^ S ^ ^ : ; ^ -

been and continues to be in direct contaot''Vith''^PCB»'!^^'se^^B?^B^y^^'^:^ 
The aquifer is therefore a pathway for PCBs to-migraiUif^i^tuul^^^;^^^^^ 
from soils into groundwater. Likewise, Peach Island ,CrMkir;^)fbi^l;-.^^ 
adjoins the Site and in which PCBs have already beeô idieteâ r ̂^̂ '̂ ^ 
can recieve both runoff of PCB laden soils"-and/dr '*'*''"̂ '***̂  
discharge of PCB contaainated groundwatair'frba''ar 
the Site. ..;^•-;v.>::^^.vc^i^ 
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^ *<c The groundwater data which the Respoadsata sntaaittsd.to JKILV?!^^^!^ 
iadicatas that Aroelor X242 leivela in groimdwater'ava^'e^*-jqeeiea^^^ 
at least four rand poesiblv n l ^ \ ordara of maanitxui»r ^JfimM^ta^'^&^W^ 
the groundwater standard for total PCBs (0.000001 ppa PCBs) ia - '± : ' 
the %rater table aquifer beneath the Site. •: \ 'P-y^; j^ , 

The aagnitude of and the frequency with %rtiieh PCBa have bean' ".:'.. 
detected in the eoil and groundwater at tha Site indieata~gross 
and pervasive PCB contaaination exists across the entire Site. 
The PCB data also indicates that PCBs and/or aaterials containing 
PCBs were "spilled" or otherwise released onto tha soil across 
virtually all areas of the Site atnd that PCBs hava already •-'̂̂  :• 
aigrated down into the water table and into tha aoil which ia in 
contact with the water table at alaost all of tha locationa '< > 
saapled to date. '•Lv-'- -̂.J:* •*••:>• -

• ' •* ^ ' ' i : vv':*'^;^.^-' ' ^ - t ' ; ^ " ••'• 

It is also highly probable that PCBs have and will contiaaa to ^ 
aigrate within Tuid frooi this Site' until"aidequata'.rwiadiBl'.vy;" 
aeasures are coapleted. :-̂ ''v'-̂ '-'̂ ' v̂ '-'r.'/ ' 

:• •. . " ' c ^ - , . . • " • » • • • • • • • . . • • " • • • . . • • • 

Please be advised that EPA - Region IZ has conclodod that the 25 
ppa total PCB cleanup requirement set forth at 40 CPR Part V -
761.125(c) (3) (v) oust be aet for all soil which exists at tha SCP 
Site. This level (and levels lower than 25 ppai>.haa been and"are 
being used as the target level for cleanups of PCBa.ia soil.at' 
nuaerous NPL Sites in EPA-Itegion IZ and throogheot ^tha^ndoiuitry -̂
regardless of ̂ ^ether cleanups are being parfoxaad;>fith ̂ j&idareJ:-n^_ 
funds or under a.private party response (*»ih ' '* i^ai^^JiJI^^ ' ff^^^^^s^ ' ' ' ' 
N.Y. (10 ppa). Burnt Fly Bog, N.J. (5 ppa), fioaiM^in^^il!^ 
ppa), Ranora, N.J. (5 ppa)). -r, . ̂  - • J . i f m ^ " 
Site specific risk factors or coapliaaca with^i|as!fotlau^ 
or state requireaents aay aandata' additional : t xu ! ! i i i aSu i t^ j i c^^ 
raaoval to levels irtiich are lower than the-. 25-- piii.- lievalratarea^ ^ ^ ^ f 0 ^ -
a b o v e " - .•.'•^v-^^^^t^^^^^^^i^-ti^SswSR^^ 

This letter revises and supersedes tha entixa sactled 
"National PCB Spill Cleanup Policy" oa page 11 p t . ^ O m 
entitled "Identification of ARARs for Oevalepii^; 
Alternatives" idiich was sailed to cooasal-^for 
July 27, 1988 by the EPA - Region ZZ. 'It 
other parts of that docuaent which aakâ 'riefi 
stringent soil cleanup levels. ' \-^vy^ 

Tha Feaaibiiity Stndiea which are praMOtt 
iaaediately utilise this soil cleanup ' ' 
and assessing options for the first opmxai t l i i i^ 

^002851/9 I'-'y'jf^ 
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^ I ^ - ' ' ^ - - - .:-i^:S-::;»-V-•>;..-/ .::̂ :-;:%is r •.i^^.'itM ' : S S ^ 

•- ;••• -_ •. . ..• .v:..^-ij, ~ 5 ^ y 

Zf there ara any quaationa concerning thia natter r plaaaa contact 
Jaaea Roonay in the Office of Regional Counsel (212-264-3297) or 
Janet Feldstein (212-264-0613) at yorur convanianea. 

Sincerely yours, ; ...;v;S m^' ' ' ' ' -

Rayaond Basso, Chief ,/^^'^•>^*.v3^••^'^*"•••^.l^•''•••:'• 
New Jersey Coapliance Branch r'':^:^'yj.':::'z^^ff^'^\':-; 
eer.Thoaas Armstrong, General Blectric Co." " I ' ^ ^ ' i ^ i i ^ ^ ^ i ^ ! ^ ^ ^ ^ ^ ^ ^ ^ " " ~ 

Willi^a Warren, Cohen Shapiro fi£ Ai ..:ir^t:-':;-':^'^^<'iii':ii''^y^-r 
Paaela Lange, NJDEP 
Harry Yeh, EBASCO , nrm 
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APPENDIX H 
HAZARDOUS WASTE TRANSPORT MODELING 
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;; X APPENDIX H 

Transportation Risk Assessment 

Remedial alternatives for the SCP site include excavation and off-
site disposal of contaminated soil/sludge. The potential for 
spills associated with the transport of this material to a disposal 
facility may pose unacceptable risks to himian health and the 
environment. The purpose of this appendix is to describe the 
methodology used in assessing this potential risk and to present 
the results found in the modeling effort. 

USEPA's Transportation Release Model was the primary source 
used to estimate a relative risk score for the SCP site. The 
relative risk score represents the probability of a releasing, 
accident en route or in loading and unloading operations; the 
potential quantity released given such an incident: and the 
probability that such an incident would Impact surface and 
groiond water so as to pose an unacceptable risk to himian health 
and the environment. 

The relative risk score is equal to the product of the total 
expected quantity of material released and a relative risk factor 
for the type of waste transported. The total expected quantity 
released is the sum of the spiUage due to accidents en route, and 
spillage that occurs during loading and unloading of the material 
at the loading point and ultimate disposal point. The relative 
risk factor is a function of the waste toxicity and its potential to 
impact ground and surface water if released. Normally an effect 
factor, based on the class and type of vulnerable aquifers along 
the transport route, is included in this calculation. However, due 
to the long distance that this soil/sludge would be transported, 

.this factor was not included in the overall calculation (Figure 1). 

The intent of the Transportation Release Model is to estimate 
the potential contamination of surface and ground water that 
could result from releases during the off-site transport of waste. 
and the risk it may pose to human health and the environment . 
Accidents which involve the release of contaminated material 
can occur in transit or during loading and unloading at terminal 

002854/9 
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points. In order to estimate these two parameters. US EPA's 
model uses the following variables: 

• volume of waste transported 

• type of container used for transport 

• distance traveled per road type 

• mmiber of shipments 

• accident rate per road type 

• release rate per container type 

The model derives accident and release rates for several road 
types from truck accident and volume data. These parameters 
were based on an analysis of accident statistics from California. 
Texas, and New Jersey. Therefore the data represent a variety 
of traffic conditions. 

USEPA calculated the expected fraction released en route per 
mile shipped for various road and container types. Based on data 
from the US Department of Transportation (i.c.HAZMAT), this 
value is a function of the releasing accident rates, as well as the 
physical characteristics and incident involvement rates for 
various container tjrpes ( Table 1). USEPA also used similar 
Information to calculate the expected fraction released at 
loading and disposal points (i.e. terminal points), for various 
container types . These data, along with the e^qpected fractions 
released en route, are presented in Table 2. 

In order to compute the total potential quantity released, the 
expected amounts released en route and at the terminal points 
are calculated. The expected quantity released en route is 
calculated by multiplying the expected fraction released per 
mile shipped by the niomber of miles shipped for each container 
and road type. For both TSCA facilities under consideration for 
off-site disposal, (i.e.. Emmeile, Alabama, and Niagara Falls. New 
York), the expected fraction released en route is based on 
USEPA's average releasing vehicle accident rate for US 
interstate highwajrs. As previously mentioned, these data are 
based on a variety of traffic conditions and are assumed 
appropriate for application to the SCP site remediation. 

The expected amount released at terminal points is calculated 
using USEPA's expected fraction released at terminal points for 

"̂̂  ' - 00^855 



5.700 trucks hauling 20 cy of material. This fraction is 
multiplied by the number of shipments and the quantity per 
shipment to derive the total expected amount released at the 
terminal points. 

The total risk score is equal to the sum of the expected amounts 
released en route and at the terminal points, multiplied by the 
relative risk factor which is the sum of the susceptibility and 
toxicity of the material transported. Susceptibility and toxicity 
values are relative numbers. Susceptibility is a physical 
characteristic which represents the potential for a material 
spilled in transit to possibly affect surface and ground water. 
Toxicity is an inherent chemical characteristic which describes 
the potency of various classes of contaminants. For example, 
dry solid material such as the dewatered sludge/soil to be 
removed from the SCP site has a lower susceptibility than any 
other media such as liquids. Material from the SCP site is 
contaminated with a heterogeneous mixture of chemicals which 
has a greater potential for toxicity than a single class of 
chemicals, (e.g., nonhalogenated organics). It should be noted 
that these relative values are based on general assumptions and 
only represent potential rather than actual characteristics of the 
contaminated material. 

Known as £he relative risk factor, the resulting sum of the 
susceptibility and toxicity is the same for both destinations 
considered in this analysis. The relative risk factor is multiplied 
by the total expected amount released to derive the total risk 
score (Table 3). This risk score is a unitless number that 
describes, on a relative scale, the probability of a release en 
route and during loading and unloading of material; the 
expected quantity released given such incidents; and the impact 
of such events on human health and the environment due to 
resulting surface and ground water contamination that would 
presumably occur. As Table 3 indicates, the total risk scores for 
Emmeile, Alabama, and Niagara Falls. New York, are 315 and 
131, respectively, which are proportional to their respective 
shipping distances, 700 and 290 miles, respectively. 

Since both alternatives Involve the same t ranspor t 
conditions,(i.e.. road type, container type, quantity shipped. 
etc.), their difference in risk is due only to the difference in 
total shipping distance. The expected amount released en 

'-002855/f 
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route is the driving factor for this calculation. The large quantity 
shipped and the number of shipments, along with the long 
distance Involved, makes the total expected amount released 
greater than the contents of one truckload for both destinations 
being considered. The resulting risk scores are therefore 
higher than usual for most off-site disposal operations. 

1-4 00285.6 
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Table 1 Aggregate Accident involvement Rates for Various 
Road Types (releasing accidents per trucic mile) (1) 

Road Tvoe Accident involvement Rate (0) 
Interstates 1.3E"7 
U.S. and State Highways 4.5E'7 
Urban 7.3 -7 
Composite 2.8E-7 

Table 2 Estimates of Fraction Released by Container Class (1) 

Container 
£!ass. 
1 Cylinders 
2 Cans 
3 Glass 
4 Plastic 
5. Rber Boxes 
6Tanl<s 
7 Metal drums/Pails 

Expected Fraction 
Released Per 
Mile Shiooed 
1.3E-6+(.13*a) 
2.6E-6+(.12*0) 
1.7E-6+(.27*0) 
4.1E-€+(.14*0) 
1.3E-€+(.12*a) 
4.2E-8+(.19*a) 
2.4E-6+(.10'a) 

Expected Fraction 
Released at 
Jsiminal Jfo'nts 
1.4E"* 
4.0E-'* 
2.6E-^ 
5.2E-* 
6.1E-5 
7.6E-6 
2.9E-"* 

(1) USEPA 1984. "Assessing the Releases and Costs Associated 
with Truck Transport of Hazardous Waste",PBB84-224468 
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Deleted in accordance with EPA comments dated 12 July 1989. 
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Deleted In accordance with EPA comments dated 12 July 1989. 
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APPENDIX K 

COST ESTIMATES 

This appendix presents the capital and operation and 
maintensince (O&M) cost estimates for the Phase II and Phase 
III alternatives. 

For purposes of clarity, the Phase III cost estimates have been 
developed based on the individual ground water, soil/sludge, and 
tank alternatives comprising the site-wide alternatives. The 
total cost for each site-wide alternative, based on these costs, is 
given in Table 4-3. 

The No Action Alternatives (GW-1, S/S-2 and T-1 in Phase II; 
FOU-Altemative A in Phase III) do not have a capital cost. The 
tank sludge alternatives in Phase II and Phase III do not have an 
O&M cost, as the tank contents and shell would be treated 
and/or disposed of during remediation. 

The Phase II capital and O&M cost of the Ground Water Limited 
Action Alternative (GW-2) are included under those for 
Soil/Sludge Alternative S/S-2. Similarly, O&M cost for the 
Ground Water No Action Alternative (GW-1) is included in the 
O&M cost for Soil/Sludge Alternative S/S-1. 

Based on vendor information, the vacuum extraction system will 
be operated in a dewatering mode initially to dewater the site. 
This scenario is estimated for Phase II and Phase III costs where 
the alternative includes a dewatering step and vacuum extraction 
of the FOU. 

The Phase III ground water costs are based on a one year 
operating period except where contaminant extraction or in situ 
soil/flushing is part of the site alternative. In these cases a two 
year operating period was assumed. The ground water cost 
tables entitled "Soil/Washing Extraction Fluid/Ground Water 
Treatment" are for 200 gpm systems tha t meet the 
requirements of the contaminant extraction and in situ 
soil/flushing alternatives. 
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PHASE II COST ESTIMATE 

G3 
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ALTERNATIVE GW-3 
CHEMICAL OXIDATION / BIOLOGICAL TREATMENT 

ITEM 

Solids Removal 

Fenton's Reactor 

Sequencing Batch Reactors 

Carbon Adsorption 

Building 

Site Preparation 

Total Direct Construction Cost (TDCC) 

ESTIMATED INSTALLED COST 
PURCHASE BASIS 

REFERENCE 

Sloan Equipment Sales 

ERM Information Files 

Riordan Materials Corp. 

Calgon Cartxm Corp. 

1988 Means 

ERM Information Files 

REQUIRED 
SPACE (Sa. Ft. ) 

50 

68 

3,972 

63 

1,200 

5,000 

INSTALLED 
COST ($) 

167,500 

20,600 

569.000 

165,000 

30,000 

25,000 

977.100 

Engineering, Legal, Health & Safety 

and Construction Management @ 25% of TDCC 

Startup® 10% of TDCC 

Subtotal 
Estimated Total Installed Cost w/20% Contingency 

$244,000 

$98,000 

$1,319,100 
$1,583,000 
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PHASE II COST ESTIMATE 

ALTERNATIVE GW-5 
SEQUENCING BATCH REACTORS 

ITEM 

Solids Removal 

Sequencing Batch Reactors 

Carbon Adsorption 

Building 

Site Preparation 

Total Direct Construction Cost (TDCC) 

ESTIMATED INSTALLED COST 
PURCHASE BASIS 

REFERENCE 

Sloan Equipment Sales 

Riordan Materials Corp. 

Calgon Cart>on Corp. 

1988 Means 

ERM Information Files 

Engineering, Legal, Health & Safety 
and Construction Management @ 25% of TDCC 

Startup® 10% of TDCC 

Subtotal 
Estimated Total Installed Cost w/20% C /ontingency 

REQUIRED 
SPACE (Sa. Ft.) 

50 

3,972 

63 

900 

5,500 

INSTALLED 
COST ($) 

167.500 

569,000 

165,000 

22,500 

27,500 

$951,500 

$238,000 

$95,000 

$1,284,500 
$1,541,000 
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PHASE II COST ESTIMATE 

ALTERNATIVE GW-6 
STEAM STRIPPING 

ESTIMATED INSTALLED COST 
PURCHASE BASIS 

ITEM REFERENCE 

Solids Removal 

Steam Stripping 

Sand Filtration 

Ultraviolet/Peroxidation 

Building 

Site Preparation 

Total Direct Construction Cost (TDCC) 

Engineering, Legal, Health & Safety 

and Construction Management @ 25% of TDCC 

Startup® 10% of TDCC 

Subtotal 
Estimated Total Installed Cost w/20% Contingency 

Sloan Equipment Sales 

APV Crepaco, Inc. 

Sloan Equipment Sales 

Peroxidation Systems, Inc. 

1988 Means 

ERM Information Files 

REQUIRED 
SPACE (Sq. Ft.) 

50 

170 

16 

32 

1,100 

1,900 

INSTALLED 
COST ($) 

167,500 

962,500 

74,300 

204,900 

27,500 

9.500 

$1,446,200 

$361,000 

$145,000 

$1,952,200 
$2,343,000 
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PHASE II COST ESTIMATE 

ALTERNATIVE GW-7 
CRITICAL FLUID EXTRACTION 

ESTIMATED INSTALLED COST 
PURCHASE BASIS 

ITEM REFERENCE 

CD 
CD 
r o 
oo 
cn 

Solids Removal 

Critical Fluid Extraction 

Sand Filtration 

Ultraviolet/Peroxidation 

Building 

Site Preparation 

Total Direct Construction Cost (TDCC) 

Engineering, Legal, Health & Safety 

and Construction Management @ 25% of TDCC 

Startup at 10% of TDCC 

Subtotal 
Estimated Total Installed Cost w/20% Contingency 

Sloan Equipment Sales 

CF Systems Corp.. 

Sloan Equipment Sales 

Peroxidation Systems, Inc. 

1988 Means 

ERM Information Files 

REQUIRED 
SPACE (Sq. FL) 

5 0 

9 0 0 

16 

3 2 

4 , 0 0 0 

5 ,400 

INSTALLED 
COST ($) 

167 ,500 

4 , 0 0 0 , 0 0 0 

7 4 , 3 0 0 

2 0 4 , 9 0 0 

100 ,000 

2 7 , 0 0 0 

$4,573,700 

$1,143,000 

$457,000 

$6,173,700 
$7,408,000 
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PHASE II COST ESTIMATE 
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CD 

ITEM 

ALTERNATIVE GW-8 
POWDERED ACTIVATED CARBON ENHANCED BIOLOGICAL TREATMENT 

ESTIMATED INSTALLED COST 
PURCHASE BASIS 

REFERENCE 

Solids Removal 

PACT 

Sand Filtration 

Ultraviolet/Peroxidation 

Building 

Site Preparation 

Total Direct Construction Cost (TDCC) 

Engineering, Legal, Health & Safety 

and Construction Management @ 25% of TDCC 

Startup at 10% of TDCC 

Subtotal 
Estimated Total Installed Cost w/20% Contingency 

Sloan Equipment Sales 

Riordan Materials Corp. 

Sloan Equipment Sales 

Peroxidation Systems, Inc. 

1988 Means 

ERM Information Files 

REQUIRED 
SPACE (Sq. FL) 

50 

3,400 

16 

32 

800 

4,800 

INSTALLED 
COST ($) 

167,500 

1,435,500 

74,300 

204,900 

20,000 

24,000 

$1,926,200 

$482,000 

$193,000 

$2,601,200 
$3,121,000 
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PHASE II COST ESTIMATE 

ALTERNATIVE GW-3 
CHEMICAL OXIDATION / BIOLOGICAL TREATMENT 

ESTIMATED INSTALLED COST 
RENTAL BASIS 

ITEM 

Solids Removal 

Fenton's Reactor 

Sequencing Batch Reactors 

Cartx)n Adsorption 

Building 

Site Preparation 

Two Year Rental Cost 

REFERENCE 

Sloan Equipment Sales 

ERM Information Files 

Riordan Materials Corp. 

Calgon Caibon Corp. 

1988 Means 

ERM Information Files 

RENTAL 
COST ($) 

72,000 

245,000 

60,000 

CAPITAL AND 
INSTALLATION 
COST ($) 

107,000 

20,600 

362,000 

130.000 

30,000 

25,000 

377,000 

-:D 
r o 
oo 

Total Direct Construction Cost (TDCC) 

Engineering, Legal, Health & Safety 

and Construction Management @ 25% of TDCC 

Startup® 10% of TDCC 

Subtotal 
Estimated Total Rental and Installed Cost w/20% Contingency 

674,600 

$169,000 

$67,000 

$910,000 
$1,545,000 
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PHASE II COST ESTIMATE 

ALTERNATIVE GW-5 
SEQUENCING BATCH REACTORS 

ITEM 

Solids Removal 

Sequencing Batch Reactors 

Carbon Adsorption 

Building 

Site Preparation 

Two Year Rental Cost 

Total Direct Construction Cost (TDCC) 

ESTIMATED INSTALLED COST 
RENTAL BASIS 

REFERENCE 

Sloan Equipment Sales 

Riordan Materials Corp. 

Calgon Cartwn Corp. 

1988 Means 

ERM Information Files 

Engineering, Legal, Health & Safety 
and Constmction Management @ 25% of TDCC 

Startup® 10% of TDCC 

Subtotal 
Estimated Total Installed Cost w/20% Coi itingency 

REQUIRED 
COST ($) 

72,000 

245.000 

60,000 

377.000 

CAPITAL AND 
INSTALLATION 

COST ($) 

107,000 

362,000 

130,000 

22,500 

27,500 

$649,000 

$162,000 

$65,000 

$876,000 
$1,503,000 
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PHASE II COST ESTIMATE 

ITEM 

ro 
oo 
CO. 

Solids Removal 

Steam Stripping 

Sand Filtration 

Ultraviolet/Peroxidation 

Building 

Site Preparation 

Two Year Rental Cost 

Total Direct Construction Cost (TDCC) 

Engineering, Legal, Health & Safety 

and Construction Management ® 25% of TDCC 

Startup ® 10% of TDCC 

Subtotal 
/Estimated Total Rental and Installed Cost w/20% Contingency 

ALTERNATIVE GW-6 
STEAM STRIPPING 

ESTIMATED INSTALLED COST 
RENTAL BASIS 

REFERENCE 

Sloan Equipment Sales 

AWD Technologies, Inc. 

Sloan Equipment Sales 

Peroxidation Systems, Inc. 

1988 Means 

ERM Information Files 

RENTAL 
COST ($) 

72,000 

1,680,000 

32,000 

67,000 

1.851.000 

CAPITAL AND 
INSTALLATION 

COST ($) 

107,000 

1,000,000 

47,000 

130,000 

27,500 

9,500 

$1,321,000 

$330,000 

$132,000 

$1,783,000 
$4,361,000 
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PHASE II COST ESTIMATE 

CD'' 

co-

ITEM 

Solids Removal 

Critical Fluid Extraction 

Sand Filtration 

Ultraviolet/Peroxidation 

Building 

Site Preparation 

Two Year Rental Cost 

Total Direct Construction Cost (TDCC) 

Engineering, Legal, Health & Safety 

and Construction Msinagement @ 25% of TDCC 

Startup at 10% of TDCC 

Subtotal 
Estimated Total Rental and Installed Cost w/20% Contingency 

ALTERNATIVE GW-7 
CRITICAL FLUID EXTRACTION 

ESTIMATED INSTALLED COST 
RENTAL BASIS 

REFERENCE 

Sloan Equipment Sales 

CF Systems Corp.. 

Sloan Equipment Sales 

Peroxidation Systems, Inc. 

1988 Means 

ERM Information Files 

RENTAL 
COST ($) 

72,000 

4,188,000 

32,000 

67,000 

4,359,000 

• ^ 

CAPITAL AND 
INSTALLATION 

COST ($) 

107,000 

500,000 

47,000 

130.000 

100,000 

27,000 

$911,000 

$228,000 

$91,000 

$1,230,000 
$6,707,000 
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PHASE II COST ESTIMATE 

CD 
O 

CO 

ITEM 

ALTERNATIVE GW-8 
POWDERED ACTIVATED CARBON ENHANCED BIOLOGICAL TREATMENT 

ESTIMATED INSTALLED COST 
RENTAL BASIS 

REFERENCE 

Solids Removal 

PACT 

Sand Filtration 

Ultraviolet/Peroxidation 

Building 

Site Preparation 

Two Year Rental Cost 

Total Direct Construction Cost (TDCC) 

Engineering, Legal, Health & Safety 

and Construction Management @ 25% of TDCC 

Startup at 10% of TDCC 

Subtotal 
Estimated Total Rental and Installed Cost w/20% Contingency 

Sloan Equipment Sales 

Riordan Materials Corp. 

Sloan Equipment Sales 

Peroxidation Systems, Inc. 

1988 Means 

ERM Information Files 

REQUIRED 
COST ($) 

72,000 

618,000 

32,000 

67,000 

789,000 

CAPITAL AND 
INSTALLATION 

COST ($) 

107.000 

914,000 

47,000 

130,000 

20,000 

24,000 

$1,242,000 

$311,000 

$124,000 

$1,677,000 
$2,959,000 
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PHASE II COST ESTIMATE 

ALTERNATIVE GW-3 
CHEMICAL OXIDATION / BIOLOGICAL TREATMENT 

ESTIMATED OPERATION AND MAINTENANCE COST 

ITEM 

Electiical Power 

Fenton's Reagent 

Granular Activated Carbon 

Carbon disposal 

Sludge Disposal 

Monitoring & Analysis 

O&M Labor 

REFERENCE 

ERM Information Files 

FMC Corporation 

Calgon Carbon Corp 

Chemical Waste Management 

Chemical Waste Management 

ERM Information Files 

ERM Information Files 

ANNUAL 
QUANTITY 

28,000 kWh 

115.200 1b. 

10,000 lb 

10 Tons 

62 Tons 

-

3 Operators 

ANNUAL 
COST ($) 

2.000 

99,400 

8.500 

10.800 

26.500 

125.000 

350.000 

Estimated Total Annual O&M Cost $622,000 
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PHASE II COST ESTIMATE 

ALTERNATIVE GW-5 
SEQUENCING BATCH REACTORS 

ESTIMATED OPERATION AND MAINTENANCE COST 

CD 
ro 
oo 

JIEM 

Electrical Power 

Granular Activated Carbon 

Carbon disposal 

Sludge Disposal 

Monitoring & Analysis 

O&M Labor 

REFERENCE 

ERM Information Files 

Calgon Cari3on Corp 

Chemical Waste Management 

Chemical Waste Management 

ERM Information Files 

ERM Information Files 

ANNUAL 
QUANTITY 

26.000 kWh 

10.000 lb 

10 Tons 

62 Tons 

-

3 Operators 

ANNUAL 
COST ($) 

1.800 

8.500 

10.800 

26.500 

125.000 

350.000 

Estimated Total Annual O&M Cost $523,000 
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PHASE il COST ESTIMATE 

ALTERNATIVE GW-6 
STEAM STRIPPING 

ESTIMATED OPERATION AND MAINTENANCE COST 

l ltM 

Electrical Power 

Steam 

Peroxide 

Sludge Disposal 

Organic Decant Disposal 

Monitoring & Analysis 

O&M Labor 

REFERENCE 

ERM Information Files 

APV Crepaco, Inc. 

Peroxidation Systems, Inc. 

Chemical Waste Management 

Rollins Environmental 

ERM Information Files 

ERM Information Files 

ANNUAL 
QUANTITY 

74,000 kWh 

3.600,000 lb. 

1.3001b. 

22 Tons 

5,000 gal. 

-

3 Operators 

ANNUAL 
COST m 

5.200 

18.000 

1.000 

9.300 

6.700 

125.000 

350.000 

Estimated Total Annual O&M Cost $515,000 
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PHASE II COST ESTIMATE 

ALTERNATIVE GW-7 
CRITICAL FLUID EXTRACTION 

ESTIMATED OPERATION AND MAINTENANCE COST 

l ltM 

Electrical Power 

CF Extraction 

Peroxide 

Sludge Disposal 

Monitoring & Analysis 

O&M Labor 

REFERENCE 

ERM Information Files 

CF Systems Corp. 

Peroxidation Systems. Inc. 

Chemical Waste Management 

ERM Information Files 

ERM Information Files 

Estimated Total Annual O&M Cost 

ANNUAL 
QUANTITY 

65.000 kWh 

3.1 X 106 gal. 

1,3001b. 

22 Tons 

-

3 Operators 

ANNUAL 
COST ($) 

4.500 

62.000 

1.000 

9.300 

125.000 

350.000 

$552,000 
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PHASE II COST ESTIMATE 

ALTERNATIVE GW-8 
POWDERED ACTIVATED CARBON ENHANCED BIOLOGICAL TREATMENT 

ESTIMATED OPERATION AND MAINTENANCE COST 

ITEM 

Electrical Power 

Powdered Carbon 

Peroxide 

Sludge Disposal 

Monitoring & Analysis 

O&M Labor 

REFERENCE 

ERM Information Files 

Riordan Materials Corp. 

Peroxidation Systems. Inc. 

Chemical Waste Management 

ERM Information Files 

ERM Information Files 

ANNUAL 
QUANTITY 

103.000 kWh 

12.900 1b. 

1.3001b. 

22 Tons 

-

3 Operators 

ANNUAL 
COST ($) 

7.200 

6.900 

1.000 

9.300 

125.000 

350.000 

Estimated Total Annual O&M Cost 499.000 

CD 
CD 
ro 
oo 
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PHASE tl COST ESTIMATE 

ALTERNATIVE S/S-2 
LIMITED ACTION 

ESTIMATED INSTALLED COST 

INSTALLED 
ITEM REFERENCE COST 

Fencing * $92,400 

Total Direct Construction Cost (TDCC) $92,400 

Engineering, Legal. Health & Safety 

and Construction Management @ 25% of TDCC $23,100 

SUBTOTAL $115,500 

Estimated Total Installed Cost w/20% contingency $139,000 

' Previous Site Remediation Experience 



^00288l/> 



PHASE 11 COST ESTIMATE 

ITEM 

ALTERNATIVE S/S-3 
SLURRY WALL, DEWATER UNIT, CAP 

ESTIMATED INSTALLED COST 

Site Preparation 

Ground Water Collection System 

Perimeter Slurry Wall (bentonite) 

Multi-media Cap 

Total Direct Construction Cost (TDCC) 

REFERENCE 

• 

1988 Means 

VFL Technology 

Keating, Gundle 
1988 Means 

INSTALLED 
COST 

$500,000 

$81,000 

$370,000 

$1,400,000 

$2,351,000 

C3 
CD 
ro " 
oo>-
oo^-
N : 

Engineering, Legal. Health & Safety 

and Construction Management @ 25% of TDCC 

SUBTOTAL 

Estimated Total Installed Cost w/20% contingency 

* Previous Site Remediation Experience 

$588,000 

$2,939,000 

$3,530,000 
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PHASE II COST ESTIMATE 

ALTERNATIVE S/S-4 
SLURRY WALL, DEWATER UNIT, VACUUM EXTRACTION, 
ON-SITE INCINERATION, ON-SITE STABILIZATION, CAP 

ESTIMATED INSTALLED COST 

ITEM 

Site Preparation 

Structural Slurry Wall (concrete wall) 

Vacuum Extraction 

Excavation 

On-Site Incineration 

On-Site Stabilization/Solidification 

Backfill & Placement of Stabilized Ash 

Asphalt Cap 

Total Direct Construction Cost (TDCC) 

Engineering. Legal, Health & Safety 

and Construction Management @ 25% of TDCC 

SUBTOTAL 

Estimated Total Installed Cost w/20% contingency 

REFERENCE 

71988 Means 

VFL Technology 

Estimate 

• 

OH Materials 

OH Materials 

• 

1988 Means 

INSTALLED 
COST 

$1,000,000 

$1,816,000 

$2,000,000 

$1,500,000 

$53,400,000 

$9,000,000 

$2,600,000 
• 

$400,000 

$71,716,000 

$17,929,000 

$89,645,000 

$108,000,000 

• Previous Site Remediation Experience 
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ALTERNATIVE S/S-5 
SLURRY WALL, DEWATER UNIT, VACUUM EXTRACTION, 

ON-SITE STABILIZATION, CAP 

ESTIMATED INSTALLED COST 

TTEM 

Site Preparation 

Excavation 

In Situ Vacuum Extraction 

Structural Slurry Wall (concrete wall) 

Stabil ization/Solidif ication 

Backfill of Stabilized Material 

Asphalt Cap 

Total Direct Construction Cost (TDCC) 

REFERENCE 

71988 Means 

* 

Estimate 

VFL Technology 

OH Materials 

* 

1988 Means 

INSTALLED 
COST 

$1,000,000 

$1,500,000 

$2,000,000 

$1,816,000 

$9,000,000 

$2,600,000 

$400,000 

$18,316,000 

o 
CD 
ro 
oo 
oo 

Engineering, Legal, Health & Safety 

and Construction Management @ 25% of TDCC 

SUBTOTAL 

Estimated Total Installed Cost w/20% contingency 

* Previous Site Remediation Experience 

$4,579,000 

$22,895,000 

$27,500,000 
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PHASE II COST ESTIMATE 

ALTERNATIVE S/S-6 
SLURRY WALL, DEWATER UNIT, IN SITU VITRIFICATION, COVER 

ESTIMATED INSTALLED COST 

TFEM 

<r 
CD 
CD 
K> 
oo 
OO 

Site Preparation 

Ground Water Collection System 

Perimeter Slurry Wall (Bentonite) 

In Situ Vitrification 

Pilot Study 

Backfill Soil 

Total Direct Construction Cost (TDCC) 

Engineering. Legal. Health & Safety 

and Construction Management @ 25% of TDCC 

SUBTOTAL 

Estimated Total Installed Cost w/20% contingency 

REFERENCE 

• ' 

1988 Means 

VFL Technology 

Geosafe 

Geosafe 

Keating Const. 

INSTALLED 
COST 

$500,000 

$81,000 

$370,000 

$62,300,000 

$100,000 

$136,000 

$63,487,000 

$15,872,000 

$79,359,000 

$95,200,000 

* Previous Site Remediation Experience 
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PHASE II COST ESTIMATE 

ALTERNATIVE S/S-7 
SLURRY WALL, DEWATER UNIT, VACUUM EXTRACTION, 

OFF-SITE LAND DISPOSAL 

ESTIMATED INSTALLED COST 

rPEM 

CD 
C5 
ro 
oo 
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Site Preparation 

Structural Slurry Wall (concrete wall) 

In Situ Vacuum Extraction 

Excavation 

Disposal Olf-Site in Landfill 

Backfill and Placement 

Total Direct Construction Cost (TDCC) 

Engineering, Legal, Health & Safety 

and Construction Management @ 25% of TDCC 

SUBTOTAL 

Estimated Total Installed Cost w/20% contingency 

Previous Site Remediation Experience 

REFERENCE 

71988 Means 

VFL Technology 

Estimate 

• 

Chemical Waste Mg. 

71988 Means 

-V 

INSTALLED 
COST 

$750,000 

$1,816,000 

$2,000,000 

$1,500,000 

$65,513,000 

$1.650.000 

$73,229,000 

$18,307,000 

$91,536,000 

$110,000,000 
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PHASE II COST ESTIMATE 

ALTERNATIVE S/S-8 
SLURRY WALL, DEWATER UNIT, IN SITU SOIL FLUSHING 

IN SITU STABILIZATION, CAP 

ESTIMATED INSTALLED COST 

ITEM 

C5 
c::> 

OO 
oo 
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Site Preparation 

Perimeter Slurry Wall (bentonite) 

Ground Water Collection System 

In Situ Soil Flushing (no metals removal) 

Stabilization/Solidification 

Asphalt Cap 

Total Direct Construction Cost (TDCC) 

Engineering. Legal, Health & Safety 

and Construction Management @ 25% of TDCC 

SUBTOTAL 

Estimated Total Installed Cost w/20% contingency 

• Previous Site Remediation Experience 

REFERENCE 

71988 Means 

VFL Technology 

1988 Means 

OH Materials 

OH Materials 

1988 Means 

COST 

$750,000 

$370,000 

$264,000 

$12,500,000 

$7,000,000 

$400,000 

$21,284,000 

$5,321,000 

$26,605,000 

$31,900,000 
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PHASE II COST ESTIMATE 

ALTERNATIVE S/S-9 
SLURRY WALL, DEWATER UNIT, VACUUM EXTRACTION, 

CONTAMINANT EXTRACTION, ON-SITE STABILIZATION, CAP 

ESTIMATED INSTALLED COST 

o 
CD 

OO 
OO 

oo 

HEM 

Site Preparation 

Structural Slurry Wall (concrete wall) 

In Situ Vacuum Extraction 

Excavation 

On-Site Contaminant Extraction (no metals removal) 

Stabilization/Solidification 

Backfill and Placement 

Asphalt Cap 

Total Direct Construction Cost (TDCC) 

Engineering, Legal, Health & Safety 
and Construction Management @ 25% of TDCC 

SUBTOTAL 

Estimated Total Installed Cost w/20% contingency 

HtJ-bHtNOE 

71988 Means 

VFL Technology 

Estimate 

* 

OH Materials 

OH Materials 

• 

1988 Means 

INSTALLED 
COST 

$1,000,000 

$1,816,000 

$2,000,000 

$1,500,000 

$12,500,000 

$9,000,000 

$2,600,000 

$400,000 

$30,816,000 

$7,704,000 

$38,520,000 

$46,200,000 

* Previous Site Remediation Experience 
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PHASE 11 COST ESTIMATE 

ALTERNATIVE S/S-10 
SLURRY WALL, DEWATER UNIT, 
IN SITU SOIL FLUSHING, CAP 

ESTIMATED INSTALLED COST 

TTEM 

CD 
CD 
ro 
oo 
OO 
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Site Preparation 

Ground Water Collection System 

Perimeter Slurry Wall (bentonite) 

In Situ Soil Flushing (no metals removal) 

Multi-media Cap 

Total Direct Construction Cost (TDCC) 

Engineering. Legal, Health & Safety 

and Construction Management @ 25% of TDCC 

SUBTOTAL 

Estimated Total Installed Cost w/20% contingency 

REFERENCE 

71988 Means 

1988 Means 

VFL Technology 

OH Materials 

S/S-3 

INSTALLED 
COST 

$750,000 

$264,000 

$370,000 

$12,500,000 

$1,400,000 

$15,284,000 

$3,821,000 

$19,105,000 : 

$22,900,000 
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PHASE II COST ESTIMATE 

ALTERNATIVE S/S-11 
SLURRY WALL, DEWATER UNIT, 

IN SITU SOIL FLUSHING OF PARTIAL SITE, CAP 

ESTIMATED INSTALLED COST 

CD 

ro 
OO-
co • 
CD 

TTEM 

Site Preparation 

Ground Water Collection System 

Perimeter Slurry Wall (bentonite) 

In Situ Soil Flushing of Partial Site 

Multi-media Cap 

Total Direct Construction Cost (TDCC) 

Engineering. Legal. Health & Safety 
and Construction Management @ 25% of TDCC 

SUBTOTAL 

Estimated Total Installed Cost w/20% contingency 

REFERENCE 
INSTALLED 

COST 

71988 Means 

1988 Means 

VFL Technology 

S/S-3 

$750,000 

$150,000 

$370,000 

$6,250,000 

$1,400,000 

$8,920,000 

$2,230,000 

$11,150,000 

$13,380,000 

Previous Site Remediation Experience 
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PHASE II COST ESTIMATE 

ALTERNATIVE S/S-12 
SLURRY WALL, DEWATER UNIT, 
IN SITU STABILIZATION , CAP 

ESTIMATED INSTALLED COST 

TTEM 

CD 
CD 

ro 
CO 
CO 
I—• 

Site Preparation 

Perimeter Slurry Wall (bentonite) 

Ground Water Collection System 

In Situ Stabil ization/Solidif ication 

Asphalt Cap 

Total Direct Construction Cost (TDCC) 

Engineering, Legal, Health & Safety 

and Construction Management @ 25% of TDCC 

SUBTOTAL 

Estimated Total Installed Cost w/20% contingency 

REFERENCE 

* 

VFL Technology 

1988 Means 

OH Materials 

1988 Means 

INSTALLED 
COST 

$500,000 

$370,000 

$81,000 

$7,000,000 

$400,000 

$8,351,000 

1 

$2,088,000 

$10,439,000 

$12,500,000 

o ; » ^ ry r\ v-<̂  ^ A\ >-ti\ 
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PHASE II COST ESTIMATE 

ALTERNATIVE S/S-13 
SLURRY WALL, DEWATER UNIT, 

VACUUM EXTRACTION, OFF-STTE INCINERATION 

ESTIMATED INSTALLED COST 

PTEM 

Site Preparation 

Structural Slurry Wall (concrete wall) 

In Situ Vacuum Extraction 

Excavation 

Olf-Site Incineration 

Backfill and Placement 

Total. Direct Construction Cost (TDCC) 

HthbHbNUh 

71988 Means 

VFL Technology 

Estimate 

* 

Chemical Waste Mgmt. 

71988 Means 

INSTALLED 
COST 

$1,000,000 

$1,816,000 

$2,000,000 

$1,500,000 

$150,000,000 

$1,650,000 

$157,966,000 

CD 
CD 
ro 
oo 
CO 
t,\3 

Engineering, Legal, Health & Safety 

and Construction Management @ 25% of TDCC 

SUBTOTAL 

Estimated Total Installed Cost w/20% contingency 

$39,492,000 

$197,458,000 

$237,000,000 

* Previous Site Remediation Experience 



002892/? 



PHASE II COST ESTIMATE 

ALTERNATIVE S/S-14 
SLURRY WALL, DEWATER UNIT, VACUUM EXTRACTION, CAP 

ESTIMATED INSTALLED COST 

ITEM 

Site Preparation 

Perimeter Slurry Wall (bentonite) 

In Situ Vacuum Extraction 

Multi-media Cap 

REFERENCE 

71988 Means 

VFL Technology 

Estimate 

S/S-3 

INSTALLED 
COST 

$750,000 

$370,000 

$2,000,000 

$1,400,000 

Total Direct Construction Cost (TDCC) $4,520,000 

CD 

ro 
oo 
CD 

Engineering. Legal, Health & Safety 

and Construction Management @ 25% of TDCC 

SUBTOTAL 

Estimated Total Installed Cost w/20% contingency 

$1,130,000 

$5,650,000 

$6,780,000 
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PHASE II COST ESTIMATE 

00 
cp.. 

fTEM 

ALTERNATIVE S/S-15 
SLURRY WALL, DEWATER UNIT, VACUUM EXTRACTION, 

CONTAMINANT EXTRACTION OF PARTIAL SITE, CAP 

ESTIMATED INSTALLED COST 

REFERENCE 

Site Preparation 

Structural Slurry Wall (concrete wall) 

In Situ Vacuum Extraction 

Excavation 

Contaminant Extraction of Partial Site 

Backfill 

Multi-media Cap 

Total Direct Construction Cost (TDCC) 

Engineering, Legal, Health & Safety 

and Construction Management @ 25% of TDCC 

SUBTOTAL 

Estimated Total Installed Cost w/20% contingency 

* Previous Site Remediation Experience 

INSTALLED 
COST 

71988 Means 

VFL Technology 

Estimate 

• 

OH Materials 

* 

S/S-3 

$750,000 

$1,816,000 

$2,000,000 

$750,000 

$6,250,000 

$750,000 

$1,400,000 

$13,716,000 

$3,429,000 

$17,145,000 

$20,600,000 
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PHASE II COST ESTIMATE 

ALTERNATIVE S/S-16 
SLURRY WALL, DEWATER UNIT, VACUUM EXTRACTION. 

CONTAMINANT EXTRACTION OF PARTIAL SITE, 
ON-SITE STABILIZATION, CAP 

ESTIMATED INSTALLED COST INSTALLED 

rrEM reFERENCE COST 

CD 
CD' 
ro. 
bo 
CO 

Site Preparation 

structural Slurry Wall (concrete wall) 

In Situ Vacuum Extraction 

Excavation 

Contaminant Extraction of Partial Site 

On-Site Stabilization/Solidification 

Backfill of Stabilized Material 

Multi-media Cap 

Total Direct Construction Cost (TDCC) 

Engineering, Legal, Health & Safety 

and Construction Management @ 25% of TDCC 

SUBTOTAL 

Estimated Total Installed Cost w/20% contingency 

71988 Means 

VFL Technology 

Estimate 

OH Materials 

OH Materials 

S/S-3 

$750,000 

$1,816,000 

$2,000,000 

$750,000 

$6,250,000 

$4,500,000 

$1,300,000 

$1,400,000 

$18,766,000 

$4,692,000 

$23,458,000 

$28,100,000 
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PHASE II COST ESTIMATE 

ALTERNATIVE S/S-16' 
SLURRY WALL, DEWATER UNTT, VACUUM EXTRACTION, CONTAMINANT EXTRACTION FOR 

METALS , OFF-SITE INCINERATION. CAP 

ESTIMATED INSTALLED COST 

lte[n 

Sit^ Preparation 

Structural Slurry Wall (concrete wall) 

In Situ Vacuum Extraction 
j 

Excavation 

Contaminant Extraction of Metals 

Off-site Incineration 

Backfill soil and placement 

Reference 

S/S-13 

Estimate 

* 

Vendor/Estimate 

Chemical Waste Mgmt 

71988 Means 

Estimated Installed Cost 

$1,000,000 

$1,816,000 

$2,000,000 

$1,500,000 

$23,000,000 

$150,000,000 

$1,650,000 

o . 
ro 
oo 
CO 

Total Direct Construction Cost (TDCC) 

Engineering, Legal, Health & Safety, and Construction 
Management @ 25% of TDCC 

SUBTOTAL 

Estimated Total Installed Cost w/20% Contingency 

$180,966,000 

$45.242.000 

$226,208,000 

$271,000,000 

* Previous Site Remediation Experience 
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PHASE II COST ESTIMATE 

ALTERNATIVE 8/8-17 
SLURRY WALL. DEWATER UNIT. VACUUM EXTRACTION. CONTAMINANT 

EXTRACTION FOR METALS, ON-SITE INCINERATION. CAP 

ESTIMATED INSTALLED COST 

Item Reference 

Site Preparation 

Structural Slurry Wall (concrete wall) 

In Situ Vacuum Extraction 

Excavation 

Contaminant Extraction of Metals 

On-site Incineration 

Backfill ash 

Multi-media Cap 

S/S-4 

S/S-4 

Estimate 

Vendors/Estimate 

OH Materials 

S/S-3 

Estimated Installed Cost 

$1,000,000 

$1,816,000 

$2,000,000 

$1,500,000 

$23,000,000 

$57,300,000 

$1,500,000 

$1.400.000 

Total Direct Construction Cost (TDCC) 

O Engineering, Legal, Health & Safety, and Construction 
o Management @ 25% of TDCC 

2 SUBTOTAL 

Estimated Total Installed Cost w/20% Contingency 

$89,516,000 

$22.379.000 

$111,895,000 

$140,000,000 
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PHASE II ESTIMATE 

SOIL.SLUDGE ALTERNATIVES 
ESTIMATED OPERATION AND MAINTENANCE COST 

SOIL/SLUDGE 
ALTERNATIVE 

S/S-1 

S/S-2 

S/S-4. S/S-5. S/S-6. 

TTEMS 
INCLUDE 

Ground Water Monitoring 

Ground Water Monitoring. 
Fence Maintainance 

Ground Water Monitoring. 

Hbl-bHtNCE 

* 

* 

• 

ANNUAL 
0&MCOST($) 

$42,000 

$44,000 

$60,000 

REMEDIAL DURATION 
ASSUMED FOR COSTING 

1-30 years 

1-30 years 

1-30 years 
S/S-7, S/S-8. S/S-9. 
S/S-12, S/S-13. S/S-16' 

S/S-3, S/S-10. S/S-11, 
S/S-14, S/S-15. S/S-16, 
S/S.17 

Fence Maintainance. 
Yearly Inspections. Mowing. 
Asphalt Cap or Dirt Cover 
Maintenance and Water 
Collection and Disposal 

Ground Water Monitoring. 
Fence Maintainance. 
Yearly Inspections. Mowing. 
Asphalt Cap Maintenance, 
and Water Collection and 
Disposal 

$61.000 1-30 years 

CD 
CD 
ro 
oo 
CD 
OO 

* Previous Site Remediation Experience 
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PHASE II COST ESTIMATE 

ALTERNATIVE T-1 
IN SITU VITRIFICATION 

ESTIMATED INSTALLED COST 

ITEM 

Sand 

Excavation/Placement 

Vitrification 

Total Direct Construction Cost (TDCC) 

REFERENCE 

1988 Means 

Estimate 

Geosafe 

INSTALLED 
COST 

$1.000 

$3,000 

$20,000 

$24,000 

•~5 

Engineering, Legal, Health & Safety 

and Construction Management @ 25% of TDCC 

SUBTOTAL 

Estimated Total Installed Cost w/20% contingency 

$6,000 

$30,000 

$36,000 
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PHASE II COST ESTIMATE 

ALTERNATIVE T-2 
IN-TANK STABILIZATION/SOLIDIFICATION, ON-SITE DISPOSAL 

ESTIMATED INSTALLED COST 

TTEM REFERENCE 
INSTALLED 

COST 

Excavation. Placement. Backfill 

Fill and Stabilize Contents 

Encapsulation 

Estimate 

OH Materials 

Estimate 

$3,000 

$2,000 

$45,000 

Total Direct Construction Cost (TDCC) $50,000 

CD 
CD 
ro 
CD 
CD 
CD 

Engineering. Legal. Health & Safety 

and Construction Management @ 25% of TDCC 

SUBTOTAL 

Estimated Total Installed Cost w/20% contingency 

$13,000 

$63,000 

$76,000 
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PHASE II COST ESTIMATE 

ALTERNATIVE T-3 
ON-SITE INCINERATION 

ESTIMATED INSTALLED COST 

TTEM REFERENCE 
INSTALLED 

COST 

Sludge Removal/Handling, Tank Washing 

Incineration-Sludge and Cleaning Solvents 

Tank Cut Up/Disposal 

Excavat ion/Backf i l l 

Estimate 

Estimate 

Estimate 

1988 Means 

$10,000 

$3,000 

$3,000 

$3,000 

O 
o 
ro 
CO 
o 

Total Direct Construction Cost (TDCC) 

Engineering. Legal. Health & Safety 

and Construction Management @ 25% of TDCC 

SUBTOTAL 

Estimated Total Installed Cost w/20% contingency 

$19,000 

$5,000 

$24,000 

$29,000 
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PHASE II COST ESTIMATE 

ALTERNATIVE T-4 
ON-SITE CONTAMINANT EXTRACTION, ON-SITE STABILIZATION/SOUDIFICATION, 

WrrH PLACEMENT ON-SITE 

ESTIMATED INSTALLED COST 

rrEM REFERENCE 
INSTALLED 

COST 

Sludge Removal/Handling, Tank Washing Estimate 

Contaminant Extraction OH Materials 

Stabilization/Solidification OH Materials 

Excavation/Backfill 1988 Means 

Tank Cut Up/Disposal Estimate 

Unstabilized Sludge and Cleaning Solvent/Off-Site Estimate 
Disposal 

$10,000 

$2,000 

$2,000 

$3,000 

$3,000 

$3,000 

Total Direct Construction Cost (TDCC) $23,000 

CD 
O 
?>0 
CD 
CD 

ro 

Engineering, Legal, Health & Safety 

and Construction Management @ 25% of TDCC 

SUBTOTAL 

Estimated Total Installed Cost w/20% contingency 

Assumes extraction equipment already on site 

$6,000 

$29,000 

$35,000 



# 
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PHASE II COST ESTIMATE 

ALTERNATIVE T-5 
ON-SITE STABILIZATION/SOLIDIFICATION, OFF-SITE DISPOSAL 

ESTIMATED INSTALLED COST 

TTEM 

Sludge Removal/Handling, Tank Washing 

Stabilization/Solidification 

Tank Cut Up/Disposal 

Siiidge and Cleaning Solvent Off-Site Disposal 

REFERENCE 

Estimate 

OH Materials 

Estimate 

Estimate 

INSTALLED 
COST 

$10,000 

$2,000 

$3,000 
1 

$7,000 

Total Direct Construction Cost (TDCC) $22,000 

CD 

ro 
CO 
CD 

Engineering. Legal, Health & Safety 

and Construction Management @ 25% of TDCC 

SUBTOTAL 

Estimated Total Installed Cost w/20% contingency 

$6,000 

$28,000 

$34,000 
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PHASE II COST ESTIMATE 

ALTERNATIVE T-6 
CONTAMINANT EXTRACTION, ON-SITE STABILIZATION/SOLIDIFICATION, 

OFF-SITE DISPOSAL 

ESTIMATED INSTALLED COST 

rrEM REFERENCE 
INSTALLED 

COST 

Sludge Removal/Handling, Tank Washing 

Contaminant Extraction 

Stabilization/Solidification 

Tank Cut Up/Disposal 

Sludge and Cleaning Solvent/Off-Site Disposal 

Estimate 

OH Materials 

OH Materials 

Estimate 

Estimate 

$10,000 

$2,000 

$2,000 

$3,000 

$7,000 

Total Direct Construction Cost (TDCC) $24,000 

CD 
CD 
ro 
CO 
CD 

Engineering, Legal, Health & Safety 

and Construction Management @ 25% of TDCC 

SUBTOTAL 

Estimated Total Installed Cost w/20% contingency 

* Assumes extraction equipment already on site 

$6,000 

$30,000 

$36,000 
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PHASE 11 COST ESTIMATE 

ALTERNATIVE T-8 
ON-SITE CONTAMINANT EXTRACTION. OFF-SITE INCINERATION 

ESTIMATED INSTALLED COST 

ITEM 

Sludge Removal/Handling, Tank Washing 

Contaminant Extraction, Organics and PCBs 

Contaminant Extraction Metals 

Tank Cut Up/Disposal 

Off-Site Incineration of Remaining Sludge 

REFERENGb 

Estimate 

OH Materials 

OH Materials 

Estimate 

Chemical Waste Mg. 

INSTALLED 
COST 

$10,000 

$2,000 • 

$6,000 

$3,000 

$16,000 

o 
o 
ro 
CO 
CD 

Total Direct Construction Cost (TDCC) 

Engineering, Legal, Health & Safety 

and Construction Management @ 25% of TDCC 

SUBTOTAL 

Estimated Total Installed Cost w/20% contingency 

$37,000 

$9,000 

$46,000 

$55,000 
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PHASE II COST ESTIMATE 

ALTERNATIVE T-9 
CONTAMINANT EXTRACTION, ON-SITE INCINERATION. 

ON-SITE STABILIZATION 

ESTIMATED INSTALLED COST 

ITEM 

sludge removal/handling, tank washing 

Contaminant extraction, orgainic and PCBs 

Contaminant extraction metals 

Tank cut up/disposal 

On-site incineration of remaining sludge 

On-site stabilization 

Backfil l 

Total Direct Construction Cost (TDCC) 

Engineering, Legal Health & Safety 

and Construction Management @ 25% of TDCC 

Subtotal 

Estimate.Total Installed Cost w/20% contingency 

Reference 

Estimate 

OH Materials 

OH Materials 

Estimate 

Chemical Waste Mg. 

OH Materials 

OH Materials 

INSTALLED 
COST 

$10,000 

$2,000 * 

$6,000 * 

$3,000 

$7,000 

$2,000 

$1,000 

$31,000 

$8,000 

$39,000 

$47,000 

' Assumes extraction equipment already on site 

o 
o 
ro 
CO 
CD 
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PHASE III 

COST ANALYSIS 

002907 
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PHASE III COST ESTIMATE 

Item 

ALTERNATIVE GW-6 
STEAM STRIPPING 

ESTIMATED INSTALLED COST 

PURCHASE BASIS 

Solids Removal 

Steam Stripping 

Sand Filtration 

Ultraviolet/Peroxidation 

Building 

Site Preparation 

Total Direct Construction Cost (TDCC) ' 

Engineering, Legal, Health & Safety, and Construction 
Management @ 25% of TDCC 

Startup at 10% of TDCC 

SUBTOTAL 

^ Estimated Total Installed Cost w/20% Contingency 
r o 
CO 

do 

Reference 

Sloan Equipment Sales 

APV Crepaco, Inc. 

Sloan Equipment Sales 

Peroxidation Systems, Inc. 

1988 Means 

ERM Information Files 

Installed 
Cost ($) 

167,000 

962,500 

74,300 

204,900 

27,500 

9,500 

1.446,200 

$362,000 

$457,000 

$1,953,200 

$2,343,000 

Requi 
Space 

red 
(sq ft) 

50 

170 

16 

32 

1.100 

1,900 

' Previous Site Remediation Experience 
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PHASE III COST ESTIMATE 

ALTERNATIVE GW-7 
CRITICAL FLUID EXTRACTION 
ESTIMATED INSTALLED COST 

PURCHASE BASIS 

Item 

Solids Removal 

Critical Fluid Extraction 

Sand Filtration 

Ultraviolet/Peroxidation 

Building 

Site Preparation 

Total Direct Construction Cost (TDCC) 

Engineering, Legal, Health & Safety, and Construction 
Management @ 25% of TDCC 

^ Startup at 10% of TDCC 

atiBTOTAL 

jmated Total Installed Cost w/20% Contingency 

Reference 

Sloan Equipment Sales 

CF Systems Corp. 

Sloan Equipment Sales 

Peroxidation Systems, Inc. 

1988 Means 

ERM Information Files 

installed 
Cost (f) 

1.675,000 

4.000,000 

74,300 

204.900 

100,000 

27.000 

4.573.700 

$1,143,000 

$457,000 

$6,173,700 

$7,408,000 

Required 
Space (sq ft) 

50 

900 

16 

32 

4,000 

5,400 

P r n ' M n t t o C i * n n n m o r l i r > t i o n V'\/r\f\r\c\r\r-f\ 
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PHASE III COST ESTIMATE 

Item 

ALTERNATIVE GW-6 
GROUND WATER TREATMENT 
ESTIMATED INSTALLED COST 

RENTAL BASIS 

Solids Removal 

Steam Stripping 

Sand Filtration 

Ultraviolet/Peroxidation 

Building 

Site Preparation 

One Year Rental Cost 

Total Direct Construction Cost (TDCC) 

Reference 

Sloan Equipment Sales 

AWD Technologies. Inc. 

Sloan Equipment Sales 

Peroxidation Systems, Inc. 

1988 Means 

ERM Information Files 

Rental 
Cost ($) 

68,000 

840,000 

30,000 

34,000 

Capital and 
Installation Cost ($) 

107,000 

1,000,000 

47,000 

130.000 

27.500 

9,500 

972,000 

1,321,000 

Engineering, Legal, Health & Safety, and Construction 
Management @ 25% of TDCC 

Startup at 10% of TDCC 

o 
ro 

SUBTOTAL 

«^Estimated Total Installed Cost w/20% Contingency 

CD 

$330,000 

$132.000 

$1,783,000 

$3,306,000 

Pre' Site Remediation Experience 
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PHASE III COST ESTIMATE 

Item 

Solids Removal 

Critical Fluid Extraction 

Sand Filtration 

Ultraviolet/Peroxidation 

Building 

Site Preparation 

One Year Rental Cost 

Total Direct Construction Cost (TDCC) 

ALTERNATIVE GW-7 
CRITICAL FLUID EXTRACTION 
ESTIMATED INSTALLED COST 

RENTAL BASIS 

Reference 

Sloan Equipment Sales 

CF Systems Corp. 

Sloan Equipment Sales 

Peroxidation Systems, Inc. 

1988 Means 

ERM Information Files 

Rental 
Cost ($) 

68,000 

2.094,000 

30,000 

34,000 

Capital and 
Installation Cost ($) 

107.000 

500.000 

47.000 

130,000 

27,500 

9.500 

2,222,600 

911,000 

CD 

ro 
CO 

I " * 

Engineering, Legal, Health & Safety, and Construction 
Management @ 25% of TDCC 

Startup at 10% of TDCC 

SUBTOTAL 

Estimated Total Installed Cost w/20% Contingency 

$228,000 

$91,000 

$1,230,000 

$4,147,000 

* Previous Site Remediation Experience 
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PHASE III COST ESTIMATE 

ALTERNATIVE GW-6 
GROUND WATER TREATMENT 

ESTIMATED OPERATION AND MAINTENANCE COST 

ItemI Reference 

Electrical Power 

Steam 

Peroidde 
j 

Sludge Disposal 

Organic Decant Disposal 

Monitoring and Analysis 

O&M Labor 

ERM Information Files 

APV Crepaco, Inc. 

Peroxidation Systems, Inc. 

Chemical Waste Management 

Rollins Invironmental 

ERM Information Files 

ERM Information Files 

Annual 
Quantity 

148,000 kWh 

7.200,000 lb. 

2,600 lb. 

44 tons 

10,000 gal. 

-

3 operators 

Annual 
Cost ($) 

10,300 

36,000 

2,000 

18.600 

13,300 

125,000 

350,000 

Estimated Total Annual O&M Cost $555,000 

CD 
CD 
ro 
CO 

ro 

* Pre- Site Remediation Experience 
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o 
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ro 
CD 

PHASE III COST ESTIMATE 

ALTERNATIVE GW-7 
GROUND WATER TREATMENT 

ESTIMATED OPERATION AND MAINTENANCE COST 

Item Reference 

Electrical Power 

CF Extraction 

Peroxide 

Sludge Disposal 

Monitoring and Analysis 

O&M Labor 

ERM Information Files 

CF Systems Corp. 

Peroxidation Systems, Inc. 

Chemical Waste Management 

ERM Information Files 

ERM Information Files 

Annual 
Quantity 

130,000 kwh 

6,200.000 gal 

2,600 lb. 

44 tons 

-

3 operators 

Annual 
Cost ($) 

9,100 

124,000 

2,000 

18.600 

125.000 

350,000 

Estimated Total Annual O&M Cost $629,000 

CO 
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PHASE ill COST ESTIMATE 

ESTIMATED INSTALLED COST 
SOIL WASHING EXTRACTION FLUID/GROUND WATER TREATMENT 

PURCHASE BASIS 
STEAM STRIPPING 

CD 
o 
ro 
CO 

OEM 

Solids Removal 

Steam Stripping 

Sand Filtration 

Ultraviolet/Peroxidation 

Building 

Site Preparation 

Total Direct Constmction Cost (TDCC) 

Engineering, Legal, Health & Safety 
and Construction Management @ 25% of TDCC 

Startup at 10% ol TDCC 

Subtotal 

Estimated Total Installed Cost w/20% Contingency 

REFERENCE 

Sk>an Equipment Sales 

APV Crepaco, Inc. 

Sk)an Equipment Sales 

Peroxidation Systems, Inc. 

1988 Means 

ERM Inlomfiatlon RIes 

INSTALLED 
COST IS) 

217,000 

2,062,500 

124.000 

340,300 

40,000 

12.500 

2,796,300 

699,000 

2Mjmo 

3,775,300 

4,530,000 

REQUIRED 
SPACE (Ft^) 

94 

218 

55 

44 

1600 

2500 

£». 
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PHASE III COST ESTIMATE 

ESTIMATED INSTALLED COST 
SOIL WASHING EXTRACTION FLUID/GROUND WATER TREATMENT 

PURCHASE BASIS 
CRITICAL FLUID EXTRACTION 

CD 
CD 

rO 
CD 

cn-

ITEM 

Solids RenfX)val 

Critical Fluid Extraction 

Sand Filtration 

Ultraviolet/Peroxidation 

Building 

Site Preparation 

Total Direct Constmction Cost (TDCC) 

Engineering, Legal, Health & Safety 
and Constmction Management @ 25% of TDCC 

Startup at 10% of TDCC 

Subtotal 

Estimated Total Installed Cost w/20% Contingency 

REFERENCE 

Sloan Equipment Sales 

CF Systems Corp. 

Sloan Equipment Sales 

Peroxidation Systems. Inc. 

1988 Means 

ERM Inlonnation Files 

INSTALLED 
COST ($) 

217.000 

7,500.000 

124,000 

340,300 

195.000 

48.50Q 

8.424.800 

2.106000 

842.000 

11.372,800 

13,647,000 

REQUIRED 
SPACE (Ft^) 

94 

1800 

55 

44 

1600 

9700 

. 
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o 
ro 
CD 

PHASE ill COST ESTIMATE 

ESTIMATED INSTALLED COST 
SOIL WASHING EXTRACTION FLUID/GROUND WATER TREATMENT 

RENTAL BASIS 
STEAM STRIPPING 

ITEM 

Solids Removal 

Steam Stripping 

Sand Filtration 

Ultraviolet/Peroxidation 

Building 

Site Preparation 

Two Year Rental Cost 

Total Direct Constmction Cost (TDCC 

Engineering, Legal, Health & Safety 

REFERENCE 

Sloan Equipment Sales 

AWD Technologies, Inc. 

Sloan Equipment Sales 

Peroxidation Systems, Inc. 

1988 Means 

ERM Inlonnation Files 

and Constmction Management @ 25% of TDCC 

Startup at 10% of TDCC 

Subtotal -

Estimated Total Installed Cost w/20% Contingency 

RENTAL 
COST ($) 

93,000 

1,680,000 

53,000 

96.000 

1,922,000 

CAPITAL AND 
INSTALLED COST f$ i 

138,000 

1.000,000 

79.000 

217.000 

40,000 

12.500 

1,486,000 

372,000 

149.000 

2,007,500 

4,715,000 

cn 



^ 002Bin/^ 



PHASE III COST ESTIMATE 

ESTIMATED INSTALLED COST 
SOIL WASHING EXTRACTION FLUID/GROUND WATER TREATMENT 

RENTAL BASIS 
CRITICAL FLUID EXTRACTION 

CD 
O 
ro 
CO 

1I£M 

Solids Removal 

Critical Fluid Extraction 

Sand Filtration 

Ultraviolet/Peroxidation 

Building 

Site Preparation 

Two Year Rental Cost 

Total Direct Constmction Cost (TDCC) 

Engineering, Legal, Health & Safety 
and Constmction Management @ 25% of TDCC 

Startup at 10% of TDCC 

Subtotal 

Estimated Total Installed Cost w/20% Contingency 

REFERENCE 

Sloan Equipment Sales 

CF Systems Corp. 

Sloan Equipment Sales 

Peroxidation Systems, Inc. 

1988 Means 

ERM Information Files 

RENTAL 
COST f$» 

93.000 

7,752,000 

53,000 

96.000 

7.994.000 

CAPITAL AND 
INSTALLED COST m 

138,000 

1.100,000 

79,000 

217.000 

195.000 

48.500 

1.777,500 

444,000 

178.000 

2,399,500 J 

12,472,000 
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PHASE III COST ESTIMATE 

ESTIMATED OPERATION AND MAINTENANCE COST 
SOIL WASHING EXTRACTION FLUID/GROUND WATER TREATMENT 

STEAM STRIPPING 

CD 
O 
ro 
CD 

ITEiVI 

Electrical Power 

Steam 

Peroxide 

Sludge Disposal 

Monitoring & Analysis 

O&M Labor 

REFERENCE 

ERM Information Files 

APV Crepaco, Inc. 

Peroxide Systems, Inc. 

Chemical Waste Management 

ERM Information Files 

ERM Information Files 

ANNUAL 
QUANTITY 

1,194,000 kWH 

122.6X106 lb. 

43,800 lb. 

751 Tons 

-

3 Operators 

Estimated Total Annual O&M Cost 

ANNUAL 
COST f$) 

83.600 

613.200 

32,800 

258,300 

125,000 

350,000 

$1,463,000 

cx> 
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PHASE III COST ESTIMATE 

ESTIMATED OPERATION AND MAINTENANCE COST 
SOIL WASHING EXTRACTION FLUID/GROUND WATER TREATMENT 

CRITICAL FLUID EXTRACTION 

ITEM 

Electrical Power 

CF Extraction Utilities 

Peroxide 

Sludge Disposal 

Monitoring & Analysis 

O&M Labor 

REFERENCE 

ERM Infonnalion Files & CF Systems 

CF Systems Corp. 

Peroxide Systems, Inc. 

Chemical Waste Management 

ERM Information Files 

ERM Information Files 

ANNUAL 
QUANTITY 

13,353,000 kWH 

-

43,800 lb. 

751 Tons 

-

3 Operators 

Estimated Total Annual O&M Cost 

ANNUAL 
COST ($) 

934.700 

620,200 

32.800 

258.300 

125,000 

350,000 

$2,321,000 

C£> 
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PHASE III COST ESTIMATE 

ALTERNATIVE S/S-3: 
SLURRY WALL, DEWATER UNIT, CAP 

Item Quantity/Unit Unit Cost Reference Installed Cost 

Site preparation: 
Electrical, water, fencing 
trailers, decon facilities, 
grading 

$500,000 

Upgraded Slurry Wall 
3' wide Slurry wail + 2 liners 

Backfill, perimeter road, 
water 

Respread excavated material 

Dewatering System 

Multimedia Cap: ** 
Fill to create slope + 2' layer 

Clay 

Low Permeability Soil 

Topsoil 

Spreading and compaction 

60-mil HOPE liner w/8% excess 

60-mil HOPE liner w/8% excess 

Seeding, fertilizing 

Perimeter erosion control, 
runoff diversion, etc. 

35,700 sq ft 

-

4.000 cu yd 

56.700 cu yd 

10.000 cu yd 

10,000 cu yd 

10,000 cu yd 

86,700 cu yd 

291,600 sq ft 

291.600 sq ft 

30,000 sq yd 

. 

$16.00/sq ft 

-

$3.75/cu yd 

-

$10/cu yd 

$25/cu yd 

$10/cu yd 

$l6/cu yd 

$3/cu yd 

$.60/sq ft 

$.60/sq ft 

$1.60 sq id 

. 

VFL Technology 

1988 Means & 
Keating Construction 

1988 Means 

Estimate 

Keating Construction 

Keating Construction 

Keating Construction 

1988 Means 

1988 Means 

Experience 

Experience 

1988 Means 

Estimate 

Total Direct Construction Costs (TDCC) 

Engineering, Legal, Health & Safety, and 
Constmction Management @25% of TDCC 

20% Contingency _ 

Estimated Total Installed Cost 

$571,000 

$60,000 

$15,000 

$131,000 

$567,000 

$250,000 

$100,000 

$160,000 

$260,000 

$175,000 

$175,000 

$48,000 

$40,000 

$3,052,000 

$763,000 

$610,000 

$4,425,000 

Previous Site Remediation Experience 
Multimedia cap cost calculates out to be $6.57/sq It 
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PHASE III COST ESTIMATE 

ALTERNATIVE S/S-4 
SLURRY WALL, DEWATER UNIT, VACUUIUI EXTRACTION 

ON-SITE INCINERATION. ON-SITE STABILIZATION. CAP 

I tem Ouant l ty /Uni t 

1,630 cu yd 

24.000 cu yd 

35.700sq ft 

Site Preparation 
-Same as S/S-3 

-Slab for incinerator 

-Bacldill to slab excavation 

Structural Concrete Slurry Wall 
-Slurry wall 

-Perimeter road, water 

In Situ Vacuum Extraction, Including 
Sampling, Electricity, Fuel, Incinerator 
Operator and Pilot Test " 

Excavation 114,000 cu yd 

On-site Incineration 178,000 tons 

Dewatering (after vacuum extraction) 

Stabi l izat ion/Sol idi f icat ion 114,000 cu yd 

Bacldill of stabilized Material 142,000 cu yd 

Asphalt Cap 

-Low permeability soil, compacted lO.OOOcu yd 

•Stone 8.300CU yd 

-Asphalt 28.560sq yd 

Unit Cost 

$200/cu yd 

$25/cu yd 

$41/sq ft 

$15/cu yd 

$300/ton 

$90/cu yd 

$15/cu yd 

Reference 

S/S-3 

1988 Means 

* and Keating 

VFL Technology 

1988 Means 

Midwest Water 
Resources 

Estimate 

OH Materials 

$13/cu yd Keating Const. 

$18/cu yd 1988 Means 

$13.90/sq yd 1988 Means 

Installed Cost 

$500,000 

$326,000 

$600,000 

$1,464,000 

$10,000 

$4,070,000 

$1,710,000 

$53,400,000 

$80,000 

$10,260,000 

$2,130,000 

$130,000 

$150,000 

$397.000 

Total Direct Construction Costs (TDCC) $75,227,000 

Engineering, Legal, Health & Safety, and $18,807,000 
Construction Management @ 25% of TDCC 

20% Contingency $15,045,000 

Estimated Installed Cost $109,079,000 

Previous Site Remediation Experience 

Based on vendor information, the vacuum extraction system will be operated in a 
dewatering mode initially to dewater the site. 
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PHASE III COST ESTIMATE 

ALTERNATIVE S/S-5: 
SLURRY WALL, DEWATER UNTT. VACUUM EXTRACTION. 

ON-SITE STABILIZATION. CAP 

Item 

Site preparation: 
Electrical, water, fencing 
trailers, decon facilities, 

grading 

Structural Concrete Slurry Wall: 
Slurry wall 

Perimeter road, water 

Excavation 

in Situ Vacuum Extraction, ** 
including sampling, electricity, 
fuel incinerator, operator & 
pilot test 

Stabil ization/Solidif ication 

Backfill of stabilized material 

Asphalt Cap 

Quantity/Unit Unit Cost Reference 

35,700 sq ft 

114,000 cu yd 

$41/sq ft VFL Technology 

Estimate 

$15/cu yd 

Midwest Water 
Resources 

$90/cu yd OH Materials 

$15/cu yd 

S/S-4 

Total Direct Construction Costs (TDCC) 

Engineering, Legal, Healthr& Safety, 

and Constmction Management @ 25% of TDCC 

20% Contingency 

Estimated Total Installed Cost 

114,000 cu yd 

142,000 cu yd 

Installed Cost 

$500,000 

$1,464,000 

$10,000 

$1,710,000 

$4,070,000 

$10,260,000 

$2,130,000 

$677.000 

$20,821,000 

$5,205,000 

$4.164,000 

$30,190,000 

Previous Site Remediation Experience 

Based on vendor information, the vacuum extraction system will be operated in a dewatering mode initially 
to dewater the site 
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PHASE III COST ESTIMATE 

ALTERNATIVE S/S-6: 
SLURRY WALL, DEWATER UNIT. IN SITU VITRIFICATION, COVER 

Item Quantity/Unit Unit Cost Reference Installed Cost 

Site preparation: 
Electrical, water, fencing 
trailers, decon facilities, 

grading 

S/S-3 $500,000 

Slurry Wall (Bentonite): 
Slurry wall 

Backfill perimeter road, water 

Dewatering System 

Engineering Scale Test 

On-site Full Scale Test 

Mobil ization, Demobil ization 

In Situ Vitrif ication 

Baci^fill and Placement 

35,700 sq ft 

178,000 ton 

25,000 cu yd 

$8.25/sq ft 

-

-

$50,000 

$250,000 

-

$355 / ton 

VFL Technology 

S/S-3 

1988 means 

Geosafe 

Geosafe 

Geosafe 

Geosafe 

$13/cu yd Keating Construction 
and 1988 Means 

Total Direct Construction Costs (TDCC) 

Engineering, Legal, Health & Safety, and 
Construction Management @ 25% of TDCC 

20% .Contingency ... 

Etimated Total Installed Cost 

$295,000 

$60,000 

$152,000 

$50,000 

$250,000 

$150,000 

$63,190,000 

$325,000 

$64,972,000 

$16,243,000 

$12,994,000 

$94,209,000 
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PHASE III COST ESTIMATE 

ALTERNATIVE S/S-9: 
SLURRY WALL, DEWATER UNIT. VACUUM EXTRACTION, 

CONTAMINANT EXTRACTION, ON-SITE SOLIDIFICATION, CAP 

I tem Quant i ty /Uni t 

Site preparation: 
Same as S/S-3 

Slab for extraction 550 cu yd 
equipment 

Backfill material, including 4,200 cu yd 
placement, spreading and 
compaction 

Waste storage tanlts (10.000 gal) 2 
Chemical storage tanl< (5,000 gal) 1 

In Situ Vacuum Extraction*** 

Structural Concrete Slurry Wall: 
Same as S/S-5 

Excavation: 
Same as S/S-5 

Stab i l i za t ion /So l id i f i ca t ion 14,000 cu yd 

On-Site Extraction: 
Water treatment system 
On-site extraction 14,000 cu yd 

Backfill of Stabilized Material 42.000 cu yd 

Asphalt Cap: 
Same as S/S-4 

Total 

Unit Cost 

$200/cu yd 

$25/cu yd 

$15,000 
$10,000 

-

-

-

$90/cu yd 

$100/cu yd 

$15/cu yd 

-

Reference 

S /S-3 

Est imate 

* /Kea t i ng 

Est imate 
Est imate 

Midwest Water 
Resources 

S /S-5 

S /S-5 

OH Materials 

Vendors/ 
Est imate 

• 

S /S-4 

Direct Construction Costs (TDCC) 

Installed Cost 

$500,000 

$110,000 

$105,000 

$30,000 
$10,000 

$4,070,000 

$1,474,000 

$1,710,000 

$10,260,000 

$14,627,000 
$11,400,000 

$2,130,000 

$677,000 

$47,103,000 

Engineering, Legal. Health & Safety, and 
Construction Management @ 25% of TDCC $11,776,000 

20% Contingency $9,421.000 

Estimated Total Installed Cost $68,300,000 
Previous Site Remediation Experience ,. c :; 
Not conclusive. This number is based on available data for similar operations. 
Cost data.for countercurrent extraction is currently not available. This value includes the handling of rubble. 
Based on vendor information, the vacuum extraction system will be operated in a 
dewatering mode initially to dewater the site. 
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PHASE ill COST ESTIMATE 

ALTERNATIVE S/S-12 
SLURRY WALL, DEWATER UNIT, IN SITU STABILIZATION, CAP 

I tem Quant i t y /Un i t Unit Cost Reference Installed Cost 

Site Preparation 
-Same as S/S-3 

Upgraded Slurry Wall 
-Same as S/S-3 

Dewatering System 

In Situ Stabilization 

Asphalt Cap 
-Same as S/S-4 

114,000 cu yd $85/cu yd 

S/S-3 

S/S-3 

S/S-6 

OH Materials 

S/S-4 

$500,000 

$646,000 

$152,000 

$9,690,000 

$677,000 

Total Direct Construction Costs (TDCC) $11,665,000 

Engineering, Legal, Health & Safety, and 
Constmction Management @ 25% of TDCC • $2,916,000 

Start-up and Shake-down Costs 

20% Contingency 
$2,333,000 

Estimated Installed Cost $16,914,000 

> . V r 
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PHASE III COST ESTIMATE 

ALTERNATIVE S/S-14: 
SLURRY WALL, DEWATER UNIT. VACUUM EXTRACTION. CAP 

Item 

Site preparation: 
Same as S/S-3 

Upgraded Slurry Wail: 
Same as S/S-3 

In Situ Vacuum Extraction* 
Same as S/S-5 

Multi-Media Cap: 
Same as S/S-3 

Quantity/Unit Unit Cost Reference 

S/S-3 

S/S-3 

S/S-5 

S/S-3 

Total Direct Construction Costs (TDCC) 

Engineering, Legal, Health & Safety, and 
Construction Management @ 25% of TDCC 

20% Contingency . 

Estimated Total Installed Cost 

Installed Cost 

$500,000 

$646,000 

$4,070,000 

$1.775.000, 

$6,991,000 

$1,748,000 

$1.398.000 

$10,137,000 

Based on vendor information, the vacuum extraction system will be operated in a dewatering mode 
initially to dewater the site. - ,-
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PHASE III COST ESTIMATE 

ALTERNATIVE S/S-15: 
SLURRY WALL. DEWATER UNIT. VACUUM EXTRACTION. 

CONTAMINANT EXTRACTION OF PARTIAL SITE, CAP 

Item 

Site preparation: 
Same as S/S-9 

Slurry Wall (Concrete): 
Same as S/S-5 

In Situ Vacuum Extraction' 
Same as S/S-5 

Excavation 

On-Site Extraction: 
Water treatment system 

On-Site Extraction 

Backfill and Placement of Soil 

Multi-Media Cap: 
Same as S/S-3 

Ouantlty/Unit Unit Cost Reference 

57,000 cu yd $15/cu yd 

1 1 

57,000 cu yd $100/cu yd 

57,000 cu yd $15/cu yd 

S/S-9 

S/S-5 

Midwest Water 
Resources 

Vendors 

Estimate 

S/S-3 

Installed Cost 

$755,000 

$1,474,000 

$4,070,000 

$855,000 

$14,627,000 

$5,700,000 

$855,000 

$1.775.000 

Total Direct Construction Costs (TDCC) $30,111,000 
* 

Engineering, Legal, Health & Safety, and 
Construction Management @ 25% of TDCC $7,582,000 

20% Contingency 

Estimated Total Installed Cost 

$6.022.000 

$43,661,000 

Previous Site Remediation Experience 
Not conclusive. Based on available data for other operations. This value includes the handling of rubble. 
Based on vendor information, the vacuum extraction system will be operated in a dewatering mode initially 
to dewater the site 
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PHASE III COST ESTIMATE 

ALTERNATIVE S/S-16: 
SLURRY WALL, DEWATER UNIT, VACUUM EXTRACTION. 

CONTAMINANT EXTRACTION OF PARTIAL SITE, 
ON-SITE STABILIZATION. CAP 

I tem 

Site preparation: 
Same as S/S-9 

Structural Concrete Slurry Wail: 
Same as S/S-5 

Excavation 

In Situ Vacuum Extraction*** 

On-Site Extraction: 
Water treatment system 
PCB Extraction 

S tab i l i za t ion /So l id i f i ca t ion : 
Stabilization 
Backfill stabilized material 

Multi-media Cap: 
Same as S/S-3 

Quant i ty /Uni t Unit Cost Reference 

57,000 cu yd 

57,000 cu yd 
71,250 cu yd 

$15/cu yd 

57,000 cu yd $100/cu yd 

$90/cu yd 
$15/cu yd 

S /S -9 

S /S -5 

Midwest Water 
Resources 

Vendors 
Est imate 

OH Materials 

S /S-3 

Installed Cost 

$755,000 

$1,474,000 

$855,000 

$4,070,000 

$14,267,000 
$5,700,000 

$5,130,000 
$1,069,000 

$1,775.000 

Total Direct Construction Costs (TDCC) $35,095,000 

Engineering, Legal, Health & Safety, and 
Constmction Management @ 25% of TDC' $8,774,000 

20% Contingency 

Estimated Total Installed Cost 

$7,019.000 

$50,888,000 

Previous Site Remediation Experience 
Not conclusive. This number is based on available data for similar soil flushing operations. 
Cost data for countercurrent extraction is currently not available. This value includes the handling of rubble 
Based on vendor information, the vacuum extraction system will be operated in a dewatering mode initially 
to dewater the site 
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PHASE III COST ESTIMATE 

ALTERNATIVE S/S-16* 
SLURRY WALL, DEWATER UNIT. VACUUM EXTRACTION. 

OFF-SITE INCINERATION. CONTAMINANT EXTRACTION OF METALS 

I tem 

Site Preparation 
-Same as S/S-3 

- Slab for extraction area 

-Stab for drumming and loading area 

Structural Concrete Slurry 
-Same as S/S-4 

Vacuum Extraction"* 
-Same as S/S-4 

Dewatering (after vacuum 

Excavation 

Wail 

extraction) 

Contaminant Extraction for Metals: 
- Treatment plant 
-Contamimam Extraction 

Off-site Incineration 

Backfill and placement 

Q u a n t i t y / U n i t 

SSOcuyd 

SOOcuyd 

-

-

-

114.000 cu yd 

114.000 cu yd 

114,000 cu yd 

142.500 cu yd 

Unit Cost 

. 

$200/cu yd 

$200/cu yd 

-

-

-

$l5/cu yd 

$205/cu yd 

$1500/cu yd 

Reference 

S/S-3 

• 

S/S-13 

S/S-4 

S/S-4 

Estimate 

* 
• 

Vendors 
Vendors/Estimate 

Chemical Waste 
Management 

$25/cu yd Keating and 
1988 Means 

Total Direa Constmction Costs (TDCC) 

Engineering, Legal. Health & Safety, and 
Construction Management @ 25% of TDCC 

20% Contingency 

Estimated Installed Cost 

Installed Cost 

$500,000 

$110,000 

$100,000 

$1,474,000 

$4,070,000 

$80,000 

$1,710,000 

$14,627,000 
$23,370,000 

$171,000,000 

$3,562,000 

$220,603,000 

$55,151,000 

$44,121,000 

$319,875,000 

Previous Site Remediation Experience 

Not conclusive. This number is based on available data for similar soil flushing operations. Cost data for 
countercurrent extraction is currently not available. This value includes the handling of mbbie. 

Based on vendor informatron. the vacuum extraction system will be operated in a 
dewatering mode initially to dewater the site. 
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PHASE ni COST ESTIMATE 

ALTERNATIVE S/S-17 
SLURRY WALL, DEWATER UNIT, VACUUM EXTRACTION. CONTAMINANT EXTRACTION 

OF METALS FOR PARTIAL STTE, ON-SITE INONERATION OF PARTIIAL SITE. CAP 

Kem 

Site Preparation: 
Same a S/S-4 
Extraction Setup 

Structural Concrete Slurry Wall: 
Same as S/S-4 

In Situ Vacuum Extraction*** 

Dawataring (aftar vacuum extraction) 

Quantity/Unit UnitCost Reference 

s/s-g 

VFL Technology 

S/S-4 

Estimate 

Installed Cost 

$1,426,000 
$255,000 

$1,464,000 

$4,070,000 

$80,000 

Excavation 

Contaminant Extraction of Metals: 
Extraction 
Waste Treatment Plant 

Onsite Indnaration 

Backflll of Ash 

Multi-meda Cap: 
Same ad S/S-3 

114.000 cu yd 

114,000 cu yd 

178.000 tons 

114.000 cu yd 

$1S'euyd 

$205/euyd 

$300/ton 

$15/cuyd 

Vendors/Estimate 
Vendors 

OH Materials 

S/S-3 

Total Direct Consturction Cost (TDCC) 

Engineering, Legal, Health & Safety 

and Costructlon Management @ 25% of TDCC 

20% Contingency 

Estimated Installed Cost 

$1,710,000 

$23,370,000 
$14,627,000 

$53,400,000 

$1,710,000 

$1.775.000 

$103,887,000 

$25,972,000 

$20.777.000 

$150,636,000 

Previous Site Remediation Experience 

Not conclusive. This numt)er Is based on available data for similar soil flushing operations. Cost data for 
countercurrent extraction is currentiy not available. This value includes the handling of mbble. 

Based on vendor information, the vacuum extraction system will be operated in a dewatering mode 
initially to dewater tha site. 
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PHASE III COST ESTIMATE 

SOIL/SLUDGE ALTERNATIVES 
ESTIMATED OPERATION AND MAINTENANCE COST 

SITE 
ALTERNATIVE 

ITEMS 
INCLUDED 

ANNUAL REMEDIAL DURATION 
REFERENCE O&M COST ($) ASSUMED FOR COSTING 

FOU-A 

FOU-D, FOU-D'. 
FOU-G, FOU-H, 
FOU-I, FOU-K 

Ground Water Monitoring 

Ground Water Monitoring, 
Fence Maintenance, 
Yearly Inspections, 
Asphalt Cap or Dirt Cover 
Maintenance, and Water 
Collection and Disposal 

$42,000 

$60,000 

1-30 year 

1-30 year 

FOU-B. FOU-C. 
FOU-E. FOU-F. 
FOU-J 

Ground Water Monitoring, 
Fence Maintenance, 
Yearly Inspections, Mowing, 
Cap Maintenance, and 
Water Collection and Disposal 

$61,000 1-30 year 

o> 
ro 
CO 
CO 

'Previous Site Remediation Experience 

a 



^002931/^ 



PHASE III COST ESTIMATE 

ALTERNATIVE T-1: 
IN SITU VITRIFICATION 

Item 

Excavation, Placement, 

Cut Open Tank 

Vi t r i f icat ion 

Quantity/Unit 

Backfill 

1 

20 ton 

Unit Cost 

$3,000 

$355/ton 

Reference 

Estimate 

Estimate 

Geosafe 

Installed Cost 

$5,000 

$3,000 

$7,000 

Total Direct Construction Costs (TDCC; $15,000 

Engineering, Legal, Health & Safety, and 

Construction Management @ 25% of TDC $4,000 

20% Contingency $3.000 

Estimated Total Installed Cost $22,000 
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PHASE ill COST ESTIMATE 

ALTERNATIVE T.2: 
IN-TANK STABILIZATION, ON-SITE DISPOSAL 

Item 

Excavation. Placement. Backfill 

Fill and Stabilize Contents 

Encapsulation: 
Fiberglass, single-walled. 
12,000-gal tank in 2 halves, 
assembled on site 

Resin for annular space, 
mix and fill 

Quantity/Unit 

15 cu yd 

Unit Cost 

$130/cu yd 

$15,000 

Reference 

Estimate 

OH Material 
and Estimate 

Estimate 

Installed Cost 

$3,000 

$2,000 

$15,000 

2.000 gal $20/gai OH Materials 
and Estimate 

$40,000 

Total Direct Construction Costs (TDCC; $60,000 

Engineering, Legal, Health & Safety, and 

Constmction Management @ 20% of TDC $15,000 

25% Contingency $12.000 

Estimated Total Installed Cost $87,000 

(. i V \ • 
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PHASE III COST ESTIMATE 

ALTERNATIVE T-3 

Item 

Sludge Removal. Handling, and 
Tank Washing 

On-Site Incineration of Sludge 

Tank Cut Up/Disposal 

Stabilization of Ash and Backfill 

Quantity/Unit Unit Cost 

23 tons $300/ton 

15cuyd $130/cuyd 

Total Direct Consturction Cost (TDCC) 

Reference 

Estimate 

OH Materials 

Estimate 

Engineering, Legal, Health & Safety 
and Costmction Management @ 25% of TDCC 

20% Contingency 

Installed Cost 

$10,000 

$7,000 

$3,000 

$2,000 

$22,000 

$6,000 

$4,000 

Estimated Installed Cost $32,000 
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PHASE Hi COST ESTIMATE 

ALTERNATIVE T-4: 
CONTAMINANT EXTRACTION. ON-SITE STABILIZATION, 

ON-SITE DISPOSAL 

Item 

Sludge Removal, Handling, 
and Tank Washing 

Contaminant Extraction 

Stabilization Solidification 
and Backfill 

Tank Cut Up and Disposal 

Solvent Disposal 

Quantity/Unit 

15 cu yd 

15 cu yd 

Unit Cost 

. _ 

$125/yd 

$105/cu yd 

Reference 

Estimate 

OH Material 

OH Materials 
and Estimate 

Experience 

Estimate 

Installed Cost 

$10,000 

$2,000 

$2,000 

$3,000 

$3,000 

Total Direct Construction Costs (TDCC; $20,000 

Engineering, Legal, Health & Safety, and 

Constmction Memagement @ 20% of TDC $5,000 

25% Contingency $4,000 

Estimated Total Installed Cost $29,000 
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PHASE ill COST ESTIMATE 

ALTERNATIVE T-8 
CONTAMINANT EXTRACTION, OFF-SITE INCINERATION 

Item 

Sludge Removal, Handling, 
Tank Washing 

Contaminat Extraction, 
organics and PCBs 

Contaminat Extraction, 
of metals 

Tank Cut Up/Disposal 

and 

QuantityAJnit 

15cuyd 

15cuyd 

Unit Cost 

$200/cu yd 

$400/cu yd 

Reference 

Estimate 

OH Materials 

Installed Cost 

$10,000 

$3,000 

$6,000 

$3,000 

Off-Site Incineration of 
Remaining Sludge 

Total Direct Consturction Cost (TDCC) 

Engineering, Legal, Health & Safety 

and Costmction Management <S> 25% of TDCC 

20% Contingency 

Estimated Installed Cost 

$22.000 

$44,000 

$11,000 

$9.000 

$64,000 

* Assumes extraction equipment already on-site 
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PHASE iii COST ESTIMATE 

ALTERNATIVE T-9 
CONTAMINANT EXTRACTION. ON-SITE INCINERATION 

ON-SITE STABIUZATION 

Item 

Sludge Removal, Handling, and 
Tank Washing 

Contaminat Extraction, 
organics and PCBs 

Contaminat Extraction, 
of metals 

Tank Cut Up/Disposal 

On-Site Incineration of 
Remaining Sludge 

On-Site Stabilization 

Backfill 

Quantity/Unit 

15 cu yd 

IScuyd 

-

23 tons 

15 cu yd 

Unit Cost 

$200/cu yd 

$400/cu yd 

-

$300Aon 

$130/cuyd 

Total Direct Consturction Cost (TDCC) 

Reference 

Estimate 

OH Materials 

Vendors/Estimate 

Estimate 

OH Materials 

OH Materials/Est. 

Engineering, Legal, Health & Safety 
and Costructlon Management @ 25% of TDCC 

20% Contingency 

Installed Cost 

$10,000 

$3,000 

$6,000 

$3,000 

$7,000 

$2,000 

$1,000 

$32,000 

$8,000 

$6,000 

Estimated Installed Cost $46,000 

Assumes extraction equipment already on-site 
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APPENDIX L 
EP TOXICITY SAMPLE R E S U L T S 

The USEPA requested documentation of the hazardous nature of 
the SCP Site soil. ERM conducted field sampling of 12 locations 
at the SCP site in January 1989. The samples and a duplicate 
were analyzed for EP toxicity and compared to the maximum 
permitted concentrations before a waste is labeled hazardous. 
All samples indicated concentrations of at least one compound 
above the allowable concentration. The sample results are 
provided in Table L-1. 

L-1 002939 
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CD 
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^ -
Sample 
Number 

TABLE L-1 

EP Toxicity Test Results from Grab Samples at SCP-Carlstadt Site 

Sample Arsenic Barium Cadmium Chromium Laad 
Location 

Lead 

6.6 
045U 
1 150 
429 
8 3 
(2.01 
18 
57 
30 
15 

47 
0.45U 

Selenium 

7.0U 
1 1 
7.0U 
7.0U 
IS 
7.0U 
7.0U 
8.6 
7.0U 
7.0U 

7.0U 
7.0U 

Siive 

5.5U 
5.5U 
5.5U 
5.5U 
5.SU 
5.5U 
5.5U 
5.5U 
5.5U 
5.5U 

5.5U 
5.5U 

Mercury 

14924 
14925 
14926 
14927 
14928 
14929 
14930 
14931 
14932 
14933 
14934 
14935 
14937 

Max Cone 
(mg/L) 

Insir Det Limit (ug/L 
(ug/L) 

B 6 
B 1 
B-2 
B-3 
B 4 
B-5 
P-2 
P-3 
P-4 
MW 5D 
MW-3S 
MW-6S 
B 5 Oupl 

2.4U 
33 
12 
21 
(5 .5 | 
33 
12 
1 1 
24U 
I2U 

14 
30 

(29) 
(681 
371 
(127) 
(1061 
(1451 
(161 
(1221 
(351 
(191 

( 4 5 | 
(1461 

4.0U 
40U 
29 
8.1 
(4.01 
4.0U 
4.0U 
4.0U 
4.0U 
4.0U 

4.0U 
5.4 

(7.91 
6.3U 
21 1 
30 
(8.11 
6.3U 
(9.01 
6.3U 
6.3U 
6.3U 

23 
6.3U 

5.0 

46 

100.0 

0.65 

1.0 

4.3 

SO 

5.0 

5.0 

3 9 

1.0 

67 

5.0 

4.3 

0.2U 
0.2U 
8.0 
0.45 
0.2U 
0.2U 
0.2U 
0.2U 
0.2U 
5.9 

6.8 
0.2U 

0.2 

0.11 

U =• Compound was analyzed lor but not delected. Total reported is ttie Instrument Detection Limit 

( 1 = Total is greater than instrument Detection Limit but less than EPA Required Detection Limit 

Samples tested by CompuChem Laboratories lor E. P foxicily Leachate RCRA/SDWA Metals on 2/7/89 
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Deleted in accordance with EPA comments dated 28 March 1990. 
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APPENDIX N 
GROUND WATER CALCULATIONS FOR 

ALTERNATIVE FOU-C 

Fill Unit Water Balance 

Slurry Wall Upgrade 
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E R M M E M O R A N D U M 

From: Rick Karr M ^ Date: Feb 22, 1989 

To: Marian Carlin Re: SCP Carlstadt 
File 802.01.00.01 Fill unit water balance 

Errata to 2/21/89 memo 

In checking over my water balance calculations for the fill 
unit submitted in my 2/21/89 memo to you, Z have found an 
error.ia unit conversions for one calculation. Unfortunately, 
this incorrect value was incorporated in several other 
calculations. The following are errata corrections/changes 
which should be noted. They are referenced by section 
number of my calculations. 

fJKCTinN ERRATA 

2.2.5 (d) Qout D • 0.096 gpm 

2.2.6 (b) Qout D " 0.096 gpm 

Riinoff must » 1.455 gpm 

Infiltration must - 0.675 gpm 

3.1.3 Qout d • 0«096 gpm 

3.5 (b) Qout d • 0.096 gpm 

Qout GW " 0.496 gpm 

3.5 (c) Runoff - 1.84 gpm 

Infiltration - 0.28 gpm 

GW outflow - 0.496 gpm 

^Or?94S/f 



E R M M E M O R A N D U M 

From: Rick KarrV-' Date: Feb 21, 1989 

To: Marian Carlin Re: SCP Carlstadt 
File 802.01.00.01 Fill unit water balance 

Since Dames and Moore did not do a water balance for the SCP 
site or any portion of the site, I thought the FS engineers 
might find this helpful. The attached calculations are two 
approaches to a water balance for the fill unit. The first 
is performed as though the radial flow interpretation 
promoted in the RI report is valid. The second is performed 
as though there is a ground water inflow along the eastern 
site boundary. Relevant figures with the defined flow zones 
are included (1:100 scale). You may want to distribute these 
calculations to Jack Harrison and/or the rest of the project 
team concerned with water treatment, etc. I have been over 
the calculations, but a peer review may be needed if you can 
find someone to do it. 

A few comments regarding the water balance calculations: 

1. For simplicity, a uniform fill thickness of 8.2 feet is 
assumed over the site. This is not necessarily true along 
the boundaries. 

2. I did not attempt to consider the peat underlying the 
fill separately. For simplicity, the combined fill/peat 
thickness is 8.2 ft and they have equivalent hydraulic 
conductivities. This is not true in reality. 

3. I found it difficult to construct flow zones along the 
Patterson Plank Road and finally simplified the problem by 
considering inflow/outflow of groundwater along that 
boundary to be nominal. The data suggest that this is not 
entirely unreasonedale. 

4. Hydraulic conductivities vary over 2 orders of 
magnitude as outlined in the RI report. I averaged them 
and used that number. Just realize that ground water 
inflow and outflow numbers can also be + or - an order of 
magnitude for this reason. 
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PATERSON PLANK ROAO 

WATER TABLE ELEVATION 
SHALLOW AQUIFER- MARCH 14, 1988 

SCP SITS, CABLSTAOT. N J I L ^ 
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C A 5 5 ^2. 
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® SHALLOW PIEZOHCTER 
^ SHALLOW HON I TOR ING W E U 

01 RECTION OF CROUNOWATER FLOW 
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1.1 HOW M«NY YEfiRS OF OUTPUT DO YOU WPNT? 
(BETWEEN £ ftND 5 YEARS MAY BE USED.) 

SiJP F E A S I B I L I T Y STUDY PROJECT 
TviEW JERSEY 
£3 MARCH 1989 

* * * * * * » • • • * * * * • • • • * * * * • * • » • • * * • • * • • * * * * • * • • • * * * * * * • * • * 

EXCELLENT BRASS 

LAYER 1 

LATERAL DRAIiMAGE LAYER 
THICKNESS 
EVAPORATION COEFFICIENT 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
EFFECTIVE HYDRAULIC CONDUCTIVITY 

1£.00 INCHES 
3.400 MM/DAY**0.5 
0.4210 VOL/VOL 
0.17&0 VOL/VOL 
0.0900 VOL/VOL 
4.55000019 INCHES/HR 

LAYER £ 

LATERAL DRAINAGE LAYER 
SLOPE 
DRAINAGE LENGTH 
THICKNESS. 
EVf-PORA V I ON COEFFICI L N T 
POROSITY 
F IELD Cfii^'ACiTY 
Wl!_TiNG -'DliyiT 

£.00 PERCENT 
50. 0 FEET 
i4.00 INCHES 
3. IvO MM/DAV**( 
0. 4;L9£ VOL/VOL 
O. £-16 VUL/VCL 
O.1S40 VOL/VOL 
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EFFECTIVE HYDRAULIC CONDUCTIVITY 0.01650000 INCHES/HR 

LAYER 3 

BARRIER SOIL LAYER WITH LINER . 
THICKNESS 
EVAPORATION COEFFICIENT 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
EFFECTIVE HYDRAULIC CONDUCTIVITY 

11.00 INCHES 
3. 100 MM/DAY**0. 5 
0.5£00 VOL/VOL 
0.4500 VOL/VOL 
0.3600 VOL/VOL 
O.00014£00 INCHES/HR 

LAYER 4 

LATERAL DRAINAGE LAYER 
SLOPE 
DRAINAGE LENGTH 
THICKNESS 
EVAPORATION COEFFICIENT 
POROSITY 
FIELD CAPACITY 
U^ILTING POINT 
EFFECTIVE HYDRAULIC CONDUCTIVITY 

£.00 PERCENT 
50.0 FEET 
1.00 INCHES 
3.100 MM/DAY**0.5 
0.5£00 VOL/VOL 
0.4500 VOL/VOL 
O.3600 VOL/VOL 
0. 000X4£00 INCHES/ i--'R 

LAYER 5 

BARRIER SOIL LAYER WITH LINER 
THICKNESS 
EVAPORATION COEFFICIENT 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
EFFECTIVE HYDRAULIC CONDUCTIVITY 

1£.00 INCHES 
3.100 MM/DAY»*0. 5 
0.5£00.VOL/VOL 
0.4500 VOL/VOL 
0.3600 VOL/VOL 
0.00014£00 INCHES/H R 
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O ' -

SCS RUNOFF CURVE NUMBER 
TOTAL AREA OF COVER 
EVAPORATIVE ZONE DEPTH 
LINER LEAKAGE FRACTION 
EFFECTIVE EVAPORATION COEFFICIENT 
UPPER LIMIT VEG. STORAGE 
INITIAL VEG. STORAGE 

47.80 
£55360. SQ. FT 

18.00 INCHES 
0.000010 
3.386 MM/DAY**0. 
7.6£7£ INCHES 
£.9634 INCHES 

CLIMATOLCGIC DATA FOR NEW YORK.CITY NEW YORK 

MONTHLY MEAN TEMPERATURES, DEGREES FAHRENHEIT 

JAN/JUL 

3£. 40 
76.63 

FEB/AUG 

33.69 
75. 34 

MAR/SEP 

40. 57 
68.47 

APR/OCT 

51. 18 
57.86 

MAY/NOV 

6£. 68 
46. 35 

JUN/DEC 

7£. 00 
37. 03 

JAN/JUL 

16£. 54 
547.£9 

MONTHLY MEANS SOLAR RADIATION, LANGLEYS PER DAY 

FEB/AUG MAR/SEP APR/OCT MAY/NOV 

££6.57 
483.£6 

3£5.00 
364.84 

431.43 
£78.40 

LEAF AREA INDEX TABLE 

DATE LAI 

517.37 
19£.46 

JUN/DEC 

559.77 
150.06 

1 
100 
1£1 
14£ 
163 
184 
£06 
££7 
£48 
£69 
£90 
311 
366 

0.00 
0. 00 
1.84 
3.00 
3.00 
3.00 
3. 00 
3. 00 
£.70 
1.96 
0.96 
0.50 
0. 00 

EXCELLENT GRASS 

WINTER COVER FACTOR = 1 . 8 0 
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JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

PKECIPITATION (INCHES) 

RUNOFF (INCHES) 

4.59 
3. 60 

£.654 
0. 000 

£.46 
4.95 

0.958 
0. 145 

3. 50 
5.63 

0. 596 
0. 36£ 

£.69 
3. 1£ 

0. 437 
0. 004 

3. 66 
£.66 

0. 000 
0.817 

3. 60-
4. 30 

0. OCiC) 
1 - 061 

EVAPOT RANSPI RATION 
(INCHES) 

0.964 1. 14£ 1.957 £.886 5. 70£ 4.003 
3.713 4.575 3.987 £.716 1.157 1.155 

-'ERCOLATION FROM TOP 
i?HRRj:ER (INCHES) 

0.0000 0.0000 0.0000 0.0000 0.0000 0. COO'. 
0.0001 0.0001 0.0001 0.0000 0.0000 0. occo 

PERCOLATION FROM BASE 
OF COVER (INCHES) 

0. 0000 O. 0000 0. 0000 0. OOC'O 0. 0000 O. OOt'O 
0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 

DRAIWAGE FROM TOP 
BARRIER (INCHES) 

0.307 0. £86 0.330 0. 3£7 0.197 0.075 
0.069 0.696 0.081 0.147 0.196 0.300 

"LINAGE FROM BASE OF 
/ER (INCHES) 

0. 000 0. OOO C). 000 0. 000 0. 000 Cl. 000 
0.000 0-000 0.000 0.000 0.000 0.000 

****-***-»r*********»*»**«******»***********«**»** * * * * * • * * • * » * * * • • * * * * 
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AVERAGE ANNUAL TOTALS FOR 74 THROUGH 78 

( INCHES) 

P R E C I P I T A T I O N . 4 4 . 7 9 

K.jvJOFF 7 . 0 7 4 

Evfv.-GTRCtNSPI RATION 3 3 . 9 5 7 

(CU. FT. ) 

953£16. 

1505£5. 

7££597. 

P.:RCOLHTipW^J<Dr^ TOP EARRIEf^ O. ' j r n . U i 

PERCENT 

100.00 

15. 79 

75. 31 



PERCOLATION FROM BASE OF COVER O. 0003 7_. 0. 00 

'AGE FROM TOP BARRIER LAYER £.410 51£e6. 5.38 

DRAINAGE FROM BASE OF COVER 0.000 O. 0.00 
• * * • • • • • * * « • * * • • * * • • * * « * * • * * • * * « * • • • * * « * « * * • * * * * * • • * * • • * * * * * * • * * * * 

PEAK DAILY VALUES FOR 74 THROUGH 76 

(INCHES) (CU. FT.) 

PRECIPITATION 3.77 30££5.6 

RUNOFF 1.730 • 36811.7 

PERCOLATION FROM TOP BARRIER • 0.0000 0.5 

PERCOLATION FROM BASE CF COVER 0.0000 0.3 

DRAINAGE FROM TCP BARRIER LAYER 0.048 lOll.O 

DRAINAGE FROM BASE OF COVER 0.000 0.0 

HEAD ON TOP BARRIER LAYER 36. 1 

HEAD ON BASE OF COVER 0. 0 

SNOW WATER O. 00 0. 0 

MAXIMUM VEG. SOIL WATER (VOL/VOL) O.4£37 

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.I£i3 
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